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Upper panel shows the orhit (red color] of Mars Atmosphere and Volatile Evolution [MAVEN) satellite
around Mars on 9 February 2015. The occurrences of bipolar electric field pulses are marked in blue along
the path of MAVEN. An example of a series of bipolar electric field pulses observed by the MAVEN is shown
in the middle panel and its spectragram is shown in the lower panel. The plotted electric field is the y-
component of the electric field recorded in the spacecraft coordinate system. The ion plasma frequency is
shown by the black dotted horizontal line in the lower panel. The power spectral density (PSD) is in units
of square millivolts per meter per hertz.
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| am delighted to present the report for the year 2022-2023. This is my first annual report since assuming
the charge of Director of IIG, and what a challenging year it has been. It is our endeavour to understand
the past, inform the present and improve the future. Our focus is on advancing fundamental research
aimed at comprehending human and other impacts on our planet and developing future-criented
technologies and solutions. The achievements in various significant categories have acknowledged the
excellence and societal impact of our research programs. We have experienced continued success in
expanding our diverse research activities, sngaging in knowledge translation initiatives, and fostering
collaboration and expertise with other academic and professional institutions.

IIG primarily operates as an observatory-based institute, having 12 facilities across India. Our
magnetometer network, equipped with cutting-edge GEM Overhauser, PPMs, and Magson DFM
instruments, ensured uninterrupted data collection at our magnetic observalories. These crucial
datasets play a pivotal role in upholding high standards amidst advancements in technology. IIG takes
pride in its strategically developed research areas, which are highly interdisciplinary and address
emerging challenges in lithospheric, atmospheric, ionospheric, and magnetospheric sciences.
Embracing inherent complexities, our research tackles the most important challenges we anticipate in
the future.

On the research front, Spectral Resonance Structures (SRS) in Shillong's magnetic field power
spectrum (0.1-10 Hz) display multiple maxima and minima. Two simultaneous SRS with different
frequency separations are seen which is more prevalent in winter (47% occurrence). These events
relate to the ionosphere’s refractive index variability, particularly in the Bx magnetic field component.

The St. Patrick’s Day storm in 2015 caused significant plasma depletion near the sunset terminator.
Simulations indicate an equatorial vertical drift at sunset as the cause, strengthening the Equatorial
lonization Anomaly. Such active space weather events can disturb plasma density in the equatorial and
low latitude ionosphere, impacting HF radic wave communication. Another weak geomagnetic storm on
24 December 2014, observed unusual psnetration electric field perturbations in the Indian dip equatorial
sector after sunset, which is a deviation from existing understanding. Measurements from the CADI
ionosonde at Tirunelveli showed unexpected vertical drifts, influenced by interplanetary magnetic field
(By)and substorm effects.

The GPS-TEC observations near the Equaterial lonization Anomaly (EIA) crest from 2005 to 2019 were
analyzed and compared with IRI-2016 model predictions. The model tends to overestimate TEC at noon
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and underestimate it at night, with biases varying based on solar activity and seasons, highlighting the
need forimprovements in low latitude regions.

The mesospheric bores at northern high and mid latitudes using data from ISEE's OMTI network were
analyzed with five years of airglow imager data from Tromso, Narway, during winter. A total of 10 bore
events were identified out of 172 clear sky nights, indicating low occurrence at narthern high latitudes.
Such a study on mesospheric bores at Rikubetsu, Japan {mid-latitude site), is ongoing.

Additional evidence supporting the role of gravity waves in equatorial plasma bubble (EPB) formation
was examined. Analysis of air glow and ionosonde data from Kolhapur and Tirunelveli respectively for
two nights with distinct EPB structures under similar geomagnetic and ionospheric conditions suggested
a close relationship between EPBs and upper mesospheric gravity waves. Investigating precursor
circumstances and seeding of EPBs is crucial, considering day-to-day variability, a challenging aspect of
EPB research.

On 31 March 2001, a rare and notably large Geomagnatically Induced Current (GIC) event occurred at
the geomagnetic equator. The magnetic field at Tirunelveli station experienced a rapid drop of about 350
nT in 5 minutes, with a conceming peak change of 136 nT/min. Simulations attributed this to strong
westward electric fields and ionospheric currents, emphasizing the potential impact of density reduction
in magnetic clouds on electric power grids.

Alfvénic fluctuations in space and astrophysical plasma were examined for their role in heating and work
done. Polytopic analysis of Wind spacecraft data indicated super-adiabatic behavior and the transfer of
energy from the Alfvénic zone to the surrounding plasma.

lon fluxes of O+, He+, and H+ ions during geomagnetic storms were studied using Van Allen Probes
data. Differences in ion flux enhancement and response to solar wind parameters were observed at
different energies and L-values, with longer durations for Corotating Interaction Region {CIR)-driven
storms. The influence of prompt penetration electric fields on the East Asian sactor ionosphere was
investigated during a space weather event in November 2021. Oscillations in ionospheric
electrodynamics and wavelet spectra analysis suggested a relationship with prompt penetration electric
fields.

Geomagnetic storm effects and Prompt Penetration of Electric Field (PPEF) over the Indian region were
examined. PPEF signaitures were identified using correlation coefficients, consistency across magnetic
stations, and model confirmation. The intensity of geomagnetic storms impacted plasma distribution and
equatorial ionization anomaly (EIA) patterns. A minor geomagnetic storm activity in February 2022
caused unexpected ionospheric variations over the American sector. Loss of SpaceX satellites and
changes in thermaspheric composition and temperature were observed. Storm-induced thermospheric
wind and disturbance dynamo alectric field contributed to the ionospheric variations.

MAVEN observed bipolar electric field pulses in the Martian magnetosheath, modeled as ion-acoustic
solitary wave structures. Saturn's plasma environment generated ion Bernstein-Greene-Kruskal (BGK)
modes, and dusty plasma environments affacted dust-acoustic electrostatic solitary waves in Saturn's
magnetosphere. EMIC waves were studied through ground and spacecraft observations, showing
spatial and temporal variations during geomagnetic storms. Crustal magnetic fislds on Mars were found
to enhance electron density in the ionosphere.

Research focused on plasma processes in solar wind-magnetosphere energy exchange, chorus
properties, and electrostatic solitary waves in Earth's magnetosphere and Lunar wake. Optical remote
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sensing of the MLTI region was used to study dynamical and electrodynamical processes.

Atheoretical model has been developed to study the middle region of Jupiter's magnetosphere, which is
applied to the magnetosphers of Ganymeade, a natural satellite with an intrinsic dipole magnetic fisld
opposite to Jupiter's. The model calculates the spatial and temporal structures of field line eigen modes
within Ganymede's mini-magnetosphere.

In solid earth research, several geophysical investigations were undertaken with emphasis on the
Deccan Volcanic Province. A comparative study of the VGP’s of dykes of Singhbhum and Bundelkhand
Cratons, shows that the dykes of both regions are of the same age group. Urban traffic-related
atmospheric pollution in Prayagraj is a major health concern due to urbanization and population growth.
118 samples from iree leaves, bark, and topsail in the eastern part revealed two hot spots with
magnetlie-like particles, originating from particulate emisslons caused by urban actlvities, Including
traffic. These emissions likely contribute to higher aerosol levels in Prayagraj, potentially impacting the
local climate. Another study was conducted in the Puma River Basin sediments to investigate the area's
palaecclimate and palaeoenvironmental conditions. The sediments and sail in the basin is
uninvestigated and are potential archives for understanding the past neotectonic and Late Quatermnary
evolutionary history. 112 sediment samples from the Parad section of the basin were caollected and the
results reveal that the sediments contain strongly ferrimagnetic based minerals. Indian archaeological
artefacts have been used to explain the pre-historic geomagnetic field variations for estimating the
absolute geomagnetic field intensity, because the long-term variation of past Earth magnetic field
components is virtually unknown for the region.

Asocietal study was aimed to evaluate the corrosion severity due ta groundwater usage by analyzing 43
water samples' chemical composition in the Mann River Basin, Maharashira. Majority of the
groundwater samples show high corrosion and tendency to deposit calcium carbonate whereas some of
the samples indicate the alternate scenario. A study on geothermal prefectures in western Maharashtra
explains the use of the very low frequency (VLF) electromagnetic method and delineated the lateral
conductivity distribution of fracture zones in and around geothermal springs. 2D inversion of AMT data
daciphered conductivity anomalies at a shallow depth of about 1-2 km beneath the southem part of the
Rajapur profile and its thickness reduces as one move from south to north and acts as a source for
Rajapur geothermal spring. This has been atiributed to the accumulation of fluids (probably meteoric
water) and acts as a reservoir for hot water spring. A Lithospheric Anomaly Map of the Indian (LAMI-1)
sub-continent, was created using almost seven years of Swarm satellite data. A subsequent model
LAMI-2, showed improved amplitude and wavelength. Both LAMI-1 and LAMI-2 revealed enhanced
lithospheric anomaly resolution compared to MAGSAT data, highlighting magnetic signatures in various
tectanic provinces like Deccan Volcanic Province, Himalayan Belt, and Archean cratonic areas. Using
an aeromagnetic map of central India at 1.5 km elevation, the depth to the bottom of the magnetic source
(DBMS}was determined for the Bastar craton and surrounding areas, which shows significant variation
due to complex geology and past high thermo-tectonic activity, affecting the region's heat flow.

GPS survey has been carried out in the Palghar and the adjoining region of Maharashtra since October
2018, where micro-seismic activities from micro to minor magnitude have been occurring. Another study
was carried out at understanding crustal deformation in and around the MFT, MBT, and MCT along the
westarn and central parts of Arunachal Pradesh and bordering upper Assam. Yet another study explains
that Precipitable Water Vapour (PWV) or Integrated Water VVapour (IWV) is an essential component of
the atmosphere that significantly influences many atmospheric processes.

A new project has been initiated with an aim to understand solar variability's impact on Earth's climate
across different temporal and spatial scales. Objectives include investigating geomagnetic effects on
Northarn Atlantic oscillations, studying solar variability’s influence on tropical ¢yclone activity, assessing
long-term solar activity effects on Outgoing Longwave Radiation (OLR), and exploring potential links
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between CIR-driven storms and flash floods. Initial findings reveal a strong anti-correlation between
solar activity and TC occurrence in the North Atlantic region. Extreme TC avents are more likely during
the declining and minimum phases of the solar cycle, particularly under low solar activity conditions
(SSN <50).

This annual report serves as comprehensive evidence of a challenging and innovative year. The
research findings are reflected in this year's 56 research papers by IIG scientists, resulting in a
cumulative impact factor of 185.714. Additionally, 71 papers were presented in national and intemational
conferences. This year, four research scholars successfully obtained their Ph.D. degrees, and many
awards and recognitions were conferred upon both staff and students. As part of the capacity building
program, |G scientists trained summer interns/dissertation students during the current year. Notably,the
annual IMPRESS program took place at |G HQ, Panvel, attracting 54 students from different parts of the
country. As part of the Sclence Cutreach program, the Institute implemented a new program called as
“Reach the Unreached”, wherein a large number of students could be reached. IIG was actively
engaged in various state and national level scientific expositions, including the Indian Science Congress
and the India Intemational Science Festival.

As always, the entire staff at IG extends their sincere gratitude to the Gaverning Council of IIG, the
Research Advisory Committes, and the Finance Commitiee for their unwavering support and
exceptional cooperation, enabling us to achieve our objectives during this pivotal year.

| deeply appreciate the positive, vigorous, and selfless contributions of my colleagues throughout the
past year. The commitment and dedication of the |IG staff remained unwavering. Lastly, the institute’s
growth heavily relies on teamwork, and close collaboration with academic partners. The exchange of
skills and ideas is a crucial prerequisite for further advancement. We are presented with a momentous
chance to preserve and foster IIG's distinct expertise, global mandate, reach, and legitimacy for the
benefit of future generations.

A. P. Dimri
Director

July 25, 2023




ANNUAL REPORT 2022-2023

GEOMAGNETIC DATA-BASED RESEARCH

MAGNETIC OBSERVATORIES AND GEOMAGNETISM
FROM THE INDIAN SUBCONTINENT AND POLAR
REGIONS (MOGPR)

Chief Coordinator : Geeta Vichare
Members : All technical staff of ODA at HQ and
other Magnetic Observatories;

All instrumentation divigion staff at
HQ and EGRL; All WDC staff,
Gopi K. Seemala

Spectral Resonance Structures (SRS) Observed from
Shiliong

Spectral Resonance Structures (SRS) are manifested in the
form of multiple maxima and minima in the power spectrum
of magnetic field variations, in the frequency range of 0.1-10
Hz (Figure 1). They are investigated by analyzing the
magnetic field data of a high sampling frequency induction
coil magnetometer, installed at Shillong (L =1.08). Ona of tha
distinguishing features of the resonance structure observed
at this latitude is the excitation of two spectral resonance
structures simultaneously, one with a small frequency
separation and the other with a large frequency separation of
subsequent harmonics. The seasonal variation shows that
the oceurrence of double SRS is more favoured during
winter, where, out of the fotal IAR events observed during
winter, about 47% shows clear signatures of double SRS and
no double SRS are observed during surnmer (Figure 2). In
order to study the ionospheric cavity in which the SRS are
excited, the altitudinal varation of refractive index have been
examined, using IRl 2016 model to understand the role of
local ionospheric conditions in the formation of double
spectral resonance structures. The study reveals that the
excitation of double SRS is related to the E-region to F-region
variability of refractive index of the ionosphere. It is also
reported that the double spectral resonance structures at
Shillong are always observed only in the B, component of the

magnetic field variation.
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Flgure 2 Seasonal varation of occurrence of IAR with single
as well as double Spectral Resonance Structures
forthe year 2018.
POLAR SCIENCE RESEARCH

Indian Scientific Expedition to Anfarctica

Two winter members i.e., one each for Maitri and Bharati and
one summer member for Maitri were deputed for the 42nd
Scientific Expedition to Antarctica. All the experiments at
both stations are running uninterrupted. Measurements of
total magnetic field at Maitri in campaigns and by IGRF
model had indicated large decline in magnetic field
(- 110 nT/year) at Maitri during the last few decades.
However, the continucus monitoring of geomagnetic field at
Maltri Indicates that recently It Is reducing at a rate of
approximately 65 nT/year. A systematic rapid decline in the
Earth’'s complex main magnetic fleld Is Important for
menitoring the evolution of reverse magnetic flux patches
due to physical processes occurring in the outer core of the
Earth.

Global Electric Circult

The Global Electric Circuit (GEC) studies were started to
understand the solar-terrestrial relationship and associated
changes in surface weather and the near-earth electrical
environment. The observed diurnal variation is explained in
terms of the dominant thunderstorm activity centered over
the three conveclively aclive regions, viz. Asia/Maritime
Continent (Indonesia), South America and Africa.
Atmospheric electric field variations during fair weather days
in Maitri do not follow Camegie Curve during summer time,
rather they are influenced by wind speed and direction.
Initially it is presumed that the Antarctic continent is the maost
suitable location for this study. Investigations reveal that this

Anse————



is true as far as the Antarctic Plateauis concemed. The
coastal Antarctic regions has some in-situ electrical signals
pertaining to the regional issues.

Measurements of the Bipolar Air lon Concentration (BAIC)
have been carried out regularly since December 2018 at
Maitri. Figure 3 shows the location of the Maitri station, and
campaign sites, in the Schirmacher Qasis in the Dronning
Maud Land, East Antarctica. The Oasis is surrounded by a
thick polar ice sheet on the southern, western, and eastemn
sides. The ice sheet's slope is from the SE quadrant, which is
the direction of the prevailing katabatic winds. The shelf ice
that extends for ~80 km is on the northem sida. In the
summer season, greater solar heating of the land surface
melis the ice and snow over the land surface and the polar ice
sheet and feeds about a hundred lakes in the Oasis. Greater
convective and mechanical turbulence is present in the
summer than In the winter season as the Sun Is then below
the horizon. The measurements of 222Rn and its daughter
products suggest that their level (0.02 10 0.03 Bqm™) at Maitri
is not much different from those observed over the cceans.
Figure 4 shows the hourly mean diurnal curves of the BAIC
for the months of December 2018 to November 2019. The
number of fair-weather days considered for the average is
mentionsd in the parenthesis in each pansl. The
concentration of negative ions demonstrates a systematic
diurnal variation in the months of December 2018 {o April
2019 and November 2019. During the months of May 2019 to
Qctober 2019, the diurnal variation is absent. Random
Forest Regresslon technique and Princlpal Component
Analysis reveal that ~80% of the variation in the BAIC is
attributed to surface winds and temperature variations.
Radon and thoron have a very minimal ionization
contribution of about 7.7% and 3.9% respectively as the
exhalation rate is considerably low. The maximum
concentration of negative ions is ~1100 cm*and positive ions
~800 cm™ as observed in the peak austral summer at local
noon and the minimum, (~below 200 em®) is abserved during
the night hours. The diurnal cycle is largely absent in the
winter months and the concentrations of negative and
positive ions are nearly steady at ~200 cm® and ~400 em®
respectively. The concentration of negative ions in three
consecutive summer seasons suggests that it is more when
the summer is warmer. The effect of kinetic molecular theory
through the Lenard effect and elactrostatic interface effects
is infarred to be the source ofthe excess negative ions.

INDIAN INSTITUTE OF GEOMAGNETISM

Site2 ¥
Polar Ice sheat

Flgure 3 Location of observation sites of the BAIC at Maitri in
Schirmacher Casis. In the permanent site, the ion
counter experiment is conducted throughout the
year. Site 1 is very close to the lake and site 2 is over
the Polar ice sheet. Site 1 and 2 are operated in
campaign mode in the summer season.
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Figure 4 Monthly mean diurnal variation of bipolar cluster ion
concentration for the period December 2018 fo
November 2019. The diurnal variation of BAIC is
clearly sean during the months of Decembar to April.
ltis absent from the month's May to September.

Installation of GRism-based Spectrograph for Airglow
and Auroral studies at Maifri, Antarcfica

Naturally occurring luminescent phenomenon airglow and
aurora are the characteristic features of few planetary
atmospheres In the solar system. Aurora appears as
diffused, continuous luminous oval-shaped bands near the
geomagnetic poles and represents the Interaction between
energetic plasma from the solar wind and the iohosphere.
Airglow is the emission of photans from atmospheric species
excited directly or indirecly by the solar radiation.

Ae————
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When compared to aurora, alrglow Is relatively fainter and
occurs globally and at all the times. Ground-based
photometrlec and Imaging measurements of these
phenomena have immeansely contributed to the
understanding of the Solar Wind-Magnetosphere-
lonosphere coupling. Being located in sub-auroral zone,
Maitri cccupies a unique position to understand the auroral
dynamics.

A Grating-cum-prism {GRism) based Airglow and Auroral
Spectrograph (GRAAS) was installed during February 2023.
GRAAS is a CCD based ultra-fast /2.8 optics spectregraph
having field-of-view ~180° and spectiral coverage from
visible to far-infrared wavelengths. Physical installation of
GRAAS was done during February 8-25, 2023. GRAAS is
primarily meant for Nightglow observations and the
experimental settings for the best exposure and image
acquisition were dong subsequently. Figure 5 presents a
snapshat of installed GRAAS. Figure 6 shows the Control
Unit of GRAAS. GRAAS has been set and tested for
continuous automated operations during nighttime and is
expected to run flawlessly.

A typical raw spectral recorded by GRAAS is shown in
Figure 7. Under normal operations (i.e. in absence of
aurora}, GRAAS will provide the intensity information of
several airglow lines that can be analyzed to understand the
Mesosphere-Lower Themmoasphere-lonasphere reglon in
context of wave processes and its response to geomagnetic
activity over Maitri. During auroral activity, GRAAS in
coordination with All-sky imaging is expected fo reveal a
wealth of information about different aurcras, to understand
the Solar Wind-Magnetosphere-lonosphere coupling and to
study traveling ionospheric disturbances.

Figure 5 Left Panel: Fisheye lens of GRAAS covered by
Optical grade BK7 Glass dome. Right Panel:
Coupled Oplical Assembly and CCD dstacior of

GRAAS,

Flgure 8 Control Unit of GRAAS.

Figure 7 Atypical raw spectra of sky captured by GRAAS on
07 March 2023.

Installation of Secondary Cosmic Ray Experiment at
Maitri, Antarctica

Secondary Cosmic Ray {(SCR) particle detector (Nal(Tl))
was installed at Maitri. As incident flux of cosmic rays
depends upon the solar and geomagnetic activity, this
experiment will significantly contribute to the Space Weather
and Solar-Terrestrial relationship. Figure 8 displays the SCR
set up at Maitri in Vindhya hut.




Figure 8

Top Panel: Multi-Channel Analyzer to measure the
energy of each individual particles. Bottom Panel:
Nal scintillation detector along with Laptop
interface.

OBSERVATORY MAINTENANCE AND
INSTALLATION

Institute’s magnetic observatories house various
instruments such as DFM, DIM, PPM and Overhauser
magnetometer for magnetic field measurements.
Indigenously developed 0.1 nT PPMs for absolute magnetic
field observations are used at all the IIG observatories. [IG
have supplied these PPMs to many Universities and
Institutes. This year, on arder, two such PPMs were supplied
to Sacred Heart College, Kochi, and Presidency Univarsity,
Kolkata.

lIG-make Windows based data logger is installed at most of
the observatories and running well for last 5 to 6 years.
Survey of India (Sol) has purchased one lIGG-make windows-
based data logger. The data logger was Installed and Is
running well at Sabhawala Observatory. On observing the
performance for few months, Sol has placed an order for a
second data logger. The second data logger was assembled
and successfully installed at Sabhawala Observatory in
January 2023.

The data logger installed at M.O. Jaipur was replaced afier it
was damaged due to lightning. The old data logger at
Shillong Observatory was upgraded to l|G-make datalogger.

i
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Many of the instruments failed at Pondicherry Observatory
due to heavy lightening during August 2022. After
malntenance/repalr and Installation of new instruments, the
instrurments at the Observatory were made functional in a
shortspan oftime.

Routine maintenance activities of observatory instrumentation
were camied out from time to time for continuous operation of
observatory setup.

INTERMAGNET

INTERMAGNET is a global network of observatories,
monitoring the Earth's magnetic field, adopting modern
standards for measuring and recording equipment in order to
facilitate high resolution data exchange in near real time. G
is a participating Institute in this programme. Earth's
magnetic field data received from Alibag and Jaipur Magnetic
Observatories are processed and emalled to Kyoto GIN in
near real time. These data can be viewed as Quick-Look
plots at the Kyoto website (hitp:/fiwde.kugi.kyoto-
u.ac.jp/plot_realtimefintermagnet/index.htrnl).

DEVELOPMENT OF INSTRUMENTATION

Overhauser Magneifometer

The Overhauser Magnetometer is a type of nuclear magnetic
resonance {(NMR) instrument that is used for detecting the
magnetic field of materials. It is an important tool for
measuring magnetic fields in a variety of applications,
including geclogy, mineral expleration, and medical imaging.
Over the past year, the instrumentation team has focused on
improving the sensitivity and higher sampling rate of
Overhauser Magnetometer. This has been achieved through
a combination of hardware and software improvements.
Earlier an experimental setup of indigenously made
Overhauser Magnetomster with 5 second sampling rate was
Installed at Alibbag M.G. for continuous operation. The
progress made during the past year in the development of
the Overhauser Magnetometer is as follows.

Hardware Improvements

The hardware improvements have included upgrades to the
magnetometer's signal processing electronics as well as
improvements to the polarization and detection subsystems.
The upgrades to the signal processing electronics have
resulted in a significant reduction in noise levels, which has in
tum improved the sensitivity of the magnetometer. The
upgrades to the RF amplifier stage polarization and detection
subsystems have improved the polarization efficiency,
resulting in a higher signal-to-noise ratic. These
improvements enabled to achieve 1 second sampling rate of
the magnetlc fleld measurement with accuracy better than
1nT.
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Software Improvements

The software improvements have focused on improving the
signal processing capabilities of the magnetometer. A new
software algorithm has been developed to improve the
accuracy of magnetic measurements. The new
algorithmincorporates corrections for environmental noise
and interference, resulting in more accurate measurements
of the magnetic field, particularly in high-noise environments.

Mechanical Improvemenis

To fit all the components efficiently and compactly, the
mechanical enclosure of the sensor and its electronics
console were designed. To make the instrument
aesthetically pleasant and readable, a new bright and clear
HMILCD s beinginterfaced.

The improved magnetometer is again installed to Alibag
M.C. for continuous operation and testing.

Proton Precession Magnetometer

With the addition of new components and microcontroller
boards, PPM now provides a variety of interface options and
enhanced measurement accuracy. A new feature of the
upgraded PPM is onboard data storage, a 3.5" TFT LCD
interface, and USB data retrieval.

Magnetometer Coil Calibration Facility

There has been significant progress made during the past
year in the development of the Magnetometer Cail
Calibration Facility. The facility is being designed to provide
precise and accurate calibration of various magnetometers.

An effort has been made to simulate and develop the
proposed coil system in 3D, and to lock for Indian fabricators
who can precisely build such a coll system. The team visited
the URSC in Bengaluru to look at potential upgrades and
safety precautions required to be takenwhen developing the
proposed facility in comparison to their analogous system.

UPPER ATMOSPHERIC RESEARCH

NEUTRAL AND ELECTRODYNAMICAL COUPLING
OF THE ATMOSPHERE-IONOSPHERE SYSTEM
(NECLAS)

Chief Coordinator : 8. Sripathi
Coordinator : B. Vesnadhari and S. Tulasiram
Members : 8. Gurubaran, S.Tulasi Ram,

B. Veenadhari, Geeta Vichare,
Mala S. Bagiya, R. Ghodpags,
Manohar Lal, Technical staff at
EGRL/KSKGRL/MF Radar Facility
and Research Scholars

Impacit of severe space weather on HF radio wave
(Skywave) communications

The plasma density distribution in the equatarial and low
latitude ionosphere can often be severely disturbed during
active space weather events that can have paramount
impacts on the long-distance HF radio wave (Skywave)
communications through the ionosphere. On the St. Patrick’s
Day storm of 17th March 2018, a deep depletion of plasma
with more than two orders of magnitude was observed over a
narrow longitudinal sector near the sunset terminator. The
controlled SAMI2 simulations indicate that a large equatorial
verfical drift around sunset terminator can produce such a
deep electron density depletion and strong reinforcement of
Equatorial lonization Anomaly. The impacts of these
ionospheric density disturbances on the Skywave
communication systems have beeninvestigated using an HF

4

propagation simulator that solves the propagation path of
radio waves under given background iochospheric conditions.
The results clearly demonstrate that the usable HF spectrum
for Skywave communications is reduced by more than 50%
over the region of depletion. Further, large areas of skip
zones, where the Skywave signals are not receivable, are
produced due to low ionospheric densities over this region
(Figure 9). This study can have important applications in the
planning and operation of Skywave systemns during the
active space weather periods.
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(a-d} Reduction of usable HF spestrum (MUF) and
increase in skip-zone due o electron density
depletion on the storm day (right panels) compared to
qulet day (left panels).

Figure 9
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Iimpact of solar sclipse on the electrodynamics of the
equatorial lonosphere

The impact of a solar eclipse on the equatorial and low-
latitude ionosphere has been a subject of interest for several
years. Understanding the response of the ionosphere to
gravity wave disturbances during a sclar eclipse can provide
important insights into the dynamics of the Earth's
atmosphere-ionosphere coupled system. To this end, two
case studies have been conducted, utilizing both ground-
based and space-based observations. In the first study, a
rare Annular Solar Eclipse (ASE) observed on 15 January
2010 was invastigated. The study utilized data from ground-
based instruments, including ioncscndes, GPS receivers,
and magnetometers, as well as data from space-based
instruments such as the ICON, TIMED-SABER, and
COSMIC satellites. The results indicated a reduction of
approximately 33% In the lower lonosphere, with no change
observed near the F layer peak on the eclipse day. This
reduction in lon density was afttibuted to a temparary change
in solar radiation due to the solar eclipse. Further analysis
revealed the presence of gravity waves with dominant
periods in the range of 530 minutes. These waves
propagated from below, as indicated by the altitude variation
of group and phase velocities, which showed opposite
propagation (Figure 10}. The simultanecus presence of
gravity waves in the fmin, TEC, and EEJ strength on eclipse
day supports the finding that these waves were propagated
from the lower atmosphere. The ischeight analysis further
confirmed the presence of gravity waves. The second study
also investigated the impact of a solar eclipse on the
ionosphere using ground-based and spaca-based
observations. The observations showed a tremendous
increase and decreass in the base height of the F-layer,
resembling the nighttime Pre-Reversal Enhancement
(PRE). Near the eclipse maximum, a strong blanketing
sporadic E layer was observed at Tirunelvell with a top
frequency of approximately 18 MHz for 1 hour and 26
minutes. Satelllte fraces (STs) and "U" shaped lonograms
were noliced for the first time over Tirunelveli during the
eclipse maximum and end phages, indicating the presence
of short-period gravity waves or TID type of wave
perturbations over the Indian region. A maximum of
approximately 5-7 TECU (30%-40%) decrease in TEC was
observed on the eclipse day for Bengaluru (iisc), Hyderabad
(hyde), and Tirunelveli (tiru) stations. Periodogram analyses
of TEC data showed the presence of wavelike structures with
periodicities of 18-24 minutes for different stations
(Figure 11). Simultaneous observations from the ICON
satellite showed an increase and decrease in hmF2 and
NmF2, which matehed well with the ionosonde observations
from Tirunelveli. The temperature profiles from TIMED-
SABER and ICON satellites showed a reduction and

INDIAN INSTITUTE OF GEOMAGNETISM

enhancementin the lower and upper E regions, respectively.
The findings of these two events provided important insights
Into the impact of solar eclipses on the equatorlal and low-
latitude ionosphere and its electrodynamics. The resulis
demonstrate the oceurrence of gravity wave disturbances
and density reduction due to temporary changes in solar
radiation during solar eclipses. This inforrmation is significant
for understanding the dynamics of the Earth's atmosphere-
ionosphere system and its response to external factors such
as solareclipses.
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A& L 45 L AL § W8
TimeyLITY

111 Mon-Ecilpse day |Jd-350)

vl Ecllipse day [Jd.360,
FIIE] B0 ¥ [ ;

B
B
BISLH =V

A

2000

D stance (kmat
Diztance (hrisi

_
5 b @
TRk

o | ok .
- T 2 4 & a
Time {LIT) Toenes (T}

=4

Figure 11 (a) shows the variation of dominant periods at
different stations which are normalized to maximum
power (amplitude) across different stations, the TEC
fluctuations for PRN-10, 12, 20, and 31 for all the
stations on {b) non-eclipse day {25 December 2018},
and (c) eclipsae day {26 December 2019) respectivaly.

A——



ANNUAL REPORT 2022-2023

impact of IMF By for anomalous electric field
perturbations in the equatorial ionosphere

During a weak geomagnetlic storm (Ap = 15) on 24
December 2014, the penetration slectric field perturbations
over the Indian dip equatorlal sector are found to be
anomalous on a number of occasions during post sunset
hours. The event is anomalous as the magnitude and polarity
of penefration electric fields do not obey the existing
paradigm. The penetration eleciric field perturbations are
investigated using the vertical drifts derived from the CADI
{Canadian Advanced Digital lonosonde) measuremenis at
Tirunelveli (8.7°N, 77.7°E, dip angle: 1.7°). During this event,
post sunset vertical drift of ~42 ms™ not only at 18:10 LT but
also ~36 ms™ at ~21:00 LT which is anomalous, was
observed. Interestingly, the dawn-dusk component of
interplanetary electric field (IEFy) is relatively less (<2 mV/m)
at -21:00 LT compared to the Interval 19:30-20:30 LT (IEFy
~3 mV/m). Despite that, the vertical drift observed over
Tirunelveli is very close to zero or nominally upward during
19:30-20:30 LT. In addition, the downward drift just after
21:30 LT on this night is found to be exceptionally large
{(~-60ms™). By combining vertical total electron content over
the Indian sector with the Ol 630.0 nm airglow intensity from
Mt. Abu chain of magnetometer and Los Alamos National
Laboratory geosynchronous satellite particle measurements,
it is suggested that the anomalous penetraticn electric field
perturbations on this night arise from the effects of
interplanetary magnetic field By and substorm.

Comparison of long - term GPS TEC (observed) with
IRI-2016 model

When Global Navigation Satellite System (GNSS) signals
propagate through the ionosphere, the carrier experiences a
phase advance and the code expsriences a group delay due
to total number of free electrons along the signal path from
satellite to the receiver. This results in the degradation of the
positional accuracy provided by a GNSS receiver. To
minimise the ionospheric errors in GNSS based positioning
and navigation, near precise ionospheric model should be
provided. To verify the model accuracy, it is desirable to
compare the model derived ionespheric variability with that
of the actual observations. lonospheric variability near the
EIA crest region using Global Paositioning System (GPS) —
Total Electron Content (TEC) observations over 2005 o
2018 encompassing the descending phase of solar eycle 23,
deep solar minimum between solar cycle 23 and 24,
ascending, maximum, and descending phases of the solar
cycle 24 were examined (Figure 12). Intemational Reference

lonosphere (IRI-2016) predicted total electron content (TEC)
during the same period (2005 to 2019) were extracted and
compared with actual GPS-TEC observations. The model
bias for various phases of solar activity 23-24 has been
investigated. The statistical analysis results show that: (i)
diumal variation of TEC predicted by the IRI-2016 model
mostly overestimates GPS-TEC during noon hours and
underestimates at the nighttime. (ii) The seasonal
comparison shows that model fits best during the summer
months with the l|east bias. In winter, noon time
overestimation by the model was found irrespective of solar
activity. Further, in equinoctial months, noontime bias varies
with the solar activity; i.e., the model overestimates
(underestimates) the observed ionospheric variations during
low (high) salar activity. (i} GPS-TEC for the high solar
activity year of 2014 shows a winter anomaly prominently. It
is beliaved that the nature of the IRI-2016 model bias
assessed for more than one solar cycle period, inthe present
study, may assist in improvising the model for the low latitude
regions.
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Flgure 12 {a-c) Time series of daily mean GPS-TEC in
comparison with F10.7 solar flux and sunspot
numbers during solar cycles 23 and 24
{2005-2019).The comelation of GPS-TECvariations
with those of theF10.7 and sunspot numbers are
shown with R values inrespective subplot.

Ducting of Mesospheric bores at high latitudes

Study of mesospheric bores from northern high and mid
latitudes was carried out using optical instrument network
(OMTI) operated by the Institute of Space Earth
Environmental Research (ISEE), Japan. Five years
(2011-2015) of all-sky airglow imager data from the high
latitude site Tromso, Norway (69.8° N, 18.2° E) for northern
winter months from October to March were utllized. Wind
measurements from MF Radar and temperature
measurements from lidar datasets were used to probe the
background atmospheric conditions during the passage of
mesaspheric bores. On 24 February 2011, an undulating
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(a bore front followed by wave-train) mesospheric bare in Ol
5£57.7 nm, Na 589.3 nm, and OH emission images were
observed. The temperature data suggest presence of
thermal inversion layer which acts as a duct or channel for
the bore to propagate. Ten bore events were obtained from
172 nights of clear sky cbservation which suggest that the
occurrence of mesospheric bore at Northern high latitude is
low. A separate study to Investlgate mesospheric bores from
the mid-latitude site, Rikubetsu (45° N, 148° E)}, Japan is
currently being undertaken.

Mesospheric gravity waves and seeding of the Equatorial
Plasma Bubbles

In the current investigation, additional evidences were
looked upon to substantiate the contribution of gravity waves
to the observed EPB features using airglow data from
Kolhapur and ionosonde data from Tirunelveli. Two nights
from the same season and year were chosen when the EPB
structuring is noticeably different. Furthermore, the dates
were selected when quiet conditions prevailed in order to
exclude waves that are propagating horizontally from high
latitudes during geomagnetic disturbances. Additionally, the
nights were chosen where the background ionospheric
parameters {foF2 and h'F) are comparable, so that no other
influence is prominent. The analysis showed that the EPB
structures seen in the O (1D) 630nm emission variability
demonstrate a close relationship with the gravity waves
visible in the upper mesospheric C (158) 557.7nm pictures. As
both cases are during geomagnetic quiet conditions and that
no structure Is evident In the Images suggest absence of
large-scale wave struetures on both the days. Therefore, the
most viable reason for the observed differences may be the
seed perturbation of lower atmospheric origin. EPB has a
high degree of variability at medium (seasonal), long (solar
cycle), and short (day-to-day) scales. The day-to-day
variability of EPB is the least known and is the most difficult
problem for current EPB investigations. In this regard, it is
gcritical to thoroughly explore the precursor circurnstances {or
seeding) of EPB growth. The station at Kolhapur is well
equipped with all-sky imager optical studies at various
altitudes ranging from the mesosphere to the lower
thermosphere. This data set is being analysed further to
investigate the role of lower atmospheric forces such as
gravity waves In seeding of EPBs.
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Large geomagnetically induced currents af equator
caused by interplanetary magnetic cloud

A rare and extremely large GIC (Geomagnetically Induced
Currents) is found to ocecur at the geomagnetic equator due
to a sudden drop in solar wind density at the front boundary of
a magnetic cloud (MC) during the great 31 March 2001 storm
(Figure 13). The horizontal component at the Indian
equatorial station, Tirunalveli, recorded a sharp decline of
~350 nT in just 5 minutes with a peak change in magnetic
field (98 exhibiting a conceming value of 136 nT/min, a risk
factor to the electric power systems. The responsible
physical mechanisms were examined through mageneto-
hydrodynamlic model simulations and found that prompt
penetration of strong westward overshielding electric fields
and ionospheric currents at equator play the dominant role
(Figure 14). This work provide new insights on the extent of
extreme changes at equatorial region can be caused by
density reduction at MC which can have potantial impacts on
electric power grid systems.

Figure 13 Interplanetary Magnetic Cloud causing rapid
decrease of geomagnetic field at the geomagnetic
equator causing GIC.
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Figure 14
wastward overshielding electric fields.

Evidence for Super-adiabatic Heating and Cooling of
Alfvénic Solar Wind

Alfvénic fluctuations are widespread and crucial in various
physical processes of space and astrophysical plasma.
However, their role in heating and work done remains
unexplored. Wind spacecraft’s data sltuated at 1 AU distance
has been used to examine 12 distinct Alfvénic regions using
polytropic analysis. The study finds an average polytropic
index value that is consistent with a super-adiabatic
behaviour for plasma particles with three effective degrees of
freedom. Moreover, several scenarios for plasma particles
with different degrees of freedom were examined. It is noted
that the investigated Alfvénic region could be adiabatic only
for plasma particles with f = 1.26 degrees of freedom. In
addition, analysis suggests that 68% of the total supplied
heat is utilized to accomplish work by tha system on the
surrounding {expansion phenomena), and the remaining is
used to increase the internal energy of the system. As a
result, it is hypothesized that the Alfvénic plasma region is
cocling more than the adiabatic expectation, resulting in
super-cooling phenomena. Therefare, itis proposed that the
discovered possible super-adiabatic process would be
critical in understanding the energy transfer from the Alfvénic
zone to the surrounding plasma.

UT en 31 March 2001

MHD model simulations showing the sudden expansion of magnetosheath region and strong

L-Value and Energy Dependence of 0.1-50 keV O °,
He*, and H * ions for CME and CIR Storms over the
Entire Van Allen Probes Era

O, He'", and H’ ions having snergies ranging from ~ 10 eV to
50 keV contribute to a majority of the ring current density that
provides signiflcant Informatien about the Important
processes in the inner magnetosphere. The high-resolution
data over the entire Van Allen Probes era have been
acquired to understand the storm time dynamics of ion fluxes
for the two different categories of solar wind drivers. A
characteristic difference is observed upon cormrelating the ion
flux enhancement during the storm main phase with the solar
wind parameters and strength of the magnetic stom at
different L-values and energies for both the category of solar
wind drivers. Not all the energies and L-values respond in a
similar manner. Moreover, O°, He®, and H* do not appear at
the spacecraft location for the same duration of time. The
time duration for which the icn fluxes remain at high is more
for Corotating Interaction Reglon (CIR)-driven storms than
Coronal Mass Ejection (CME) ones. The present studies
give a comprehensive overview of spatio-temporal
characteristics of the inner magnetospheric O°, He', and H’
ions at different energies using a long-term data set for CME
and CIR-driven geomagnetic storms.
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lonospheric density oscillations associated with
recurrent prompt penetration electric fields during the
space weather event of 4 November 2021 over the
East-Asian sector

Aftempts are being made to identify the signatures of the
multiple prompt penetration electric fields and the
disturbance dynamo electric field having impacts onthe East
Asian sector ionosphere along the meridional chain
thoroughly from the equator, low-mid to high latitudes during
the space weather event of 3-5 November 2021. The
observation is made on global positioning system-total
electron content (GPS-TEC), digisonde, and magnetometer
stations. In the main phase of the storm, intense modulations
of VTEC and critical frequency (foF2) are observed as
coherently fluctuating with interplanetary electric field (IEF)
and IMF Bz reorientations. It is diagnosed that the
oscillations in the disturbance polar current 2 (DP2) current
system directly penetrate meridianally from high to
equatorial latitudes, leading to the significant changes in
ionospheric electrodynamics that governs the density
fluctuations. The wavelet spectra of VTEC, foF2, h'F {virtual
height), H-components and IEF give a result of common and
dominant periodicity cccurring at ~1 hr. The VTEC diurnal
variations (red solid lines) over the East Asian sector during
the 03-05 November are shown in Figure 15. The grey
shaded region and solid black lines show IQDs mean and the
averaged standard deviation. The vertical dotted blue color
lines indicate the VTEC enhancements. This result suggests
that the wavelike oscillations of VTEC, foF2 and H
component are associated with prompt penetration electric
fields.
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Figure 15 VTEC diurnal variations (red solid lines) over the
East Asian sector during the 03-05 November. The
grey shaded region and solid black lines show IQDs
mean and the averaged standard deviation. The
vertical dotted blue color lines indicate the VTEC
enhancements.
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Classification of geomagnetic storms effects and the
associated PPEF over the Indian region

Low latitude ionosphere is strongly affected by the space
weather events. Prompt Penetration of Electric Field (PPEF)
associated with geomagnetic storms redistribute low latitude
ionospheric electron density which can disrupt the satellite
and radio communications. PPEF effects on Indian
ionosphere are investigated during geomagnetic storms of
March 17, 2015 (G4) and June 8, 2014 (G2). To identify
PPEF signatures, three criteria were used. First, a
correlation coefficient greater than 0.75 with a 90 percent
overap in a 5-minute bin between the equatorial electrojet
(EEJ) and the interplanetary magnetic field {IMF) Ey is
locked at, second, it is verified that the PPEF signatures were
consistent across all Indian magnetic stations, in addition to
two Russian stations at the same longitude. Finally, the
PPEF signatures were confirmed using the PPEEFM1
model. Based on the variations of equatorial electrojet (EEJ)
and its influence on equatorial ionization anomaly (EIA) over
the Indian region, the study found that the intensity of
geomagnetic storms can have a significant impact on the
plasma distribution in low-latitude regions, leading to
variations in the pattern and strength of the EIA (Figure 16).
The findings emphasize the importance of understanding the
effects of different types of geomagnetic storms on the
icnosphere and the need for continued monitoring of space
weather.
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Figure 16 Variations of equatorial electrojet (EEJ} and its
influence on equatorial ionization anomaly (EIA) over
the Indian region during March 17, 2015 {G4) and
June 8, 2014 (G2) geomagnetic storms,
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The dayside ionospheric-thermospheric changes
during minor geomagnetic storm activity of 3-4
February 2022

A minor geomagnetic storm occurred on 3-4 February 2022,
causing the loss of 38 SpaceX Starlink satellites during their
launch, resulting in significant technical and economic
consequences. The storm-time neutral dynamic and
electrodynamic changes over the American sector during
this minor storm activity has been investigated using
GPS-TEC and Global-scale Observations of the Limb and

Disk {(GOLD) measured thermospheric composition and
temperature. Results revealed an unexpected feature in
terms of increase in O/N, and depletion in the TEC over the
American low-latitudes (Figure 17). This feature is in addition
to the classic storm time ionospheric variations of
anhancement in ionospheric electron density in presence of
enhanced O/N, and an intense Equatorial Electrojet EEJ.
Results from Multiscale Atmosphere-Geospace
Environment (MAGE) model simulations elucidated that
strong morning CEJ caused by the disturbance dynamo
electric (DDE) field generated by the storm-induced
equatorward thermospheric wind which further explains the
moming TEC depletion at low-latitudes despite an increase
in Q/N,. Sub-storm related magnetospheric convection gave
significant noon-time peak in EEJ on 4 February 2022.
Observation and modelling approaches together suggested
that combined effects of storm-time neutral dynamic and
electrodynamic foercing resulted in significant ionospheric
variations over the American sector during minor
geomagnetic storm.
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Figure 17 (2) TEC variations during 10:00-23:00 UT over
northern hemisphere (NH} (upper panel) and
Southern hemlsphere {(SH) {lower panel) low, mid
and high latitude stations on 4 February 2022. (b)
Z0O/IN, changes (%Diff) from GOLD observations on
4 February from 1 February. Coloured circles
indicate the GPS-TEC stations. Red dashed box
indicates the unexpected feature i.e. increase in
O/N, was accompanied by depletion in TEC during
the morning.
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The MAVEN observations of bipolar electric field pulses
associated with the solitary waves at an altitude of
1000-3500 km in the Martian magnetosheath have been
raported (Figure 18). The magnitude and duration of these
pulses vary between 1 and 25 mVm™ and 0.2-1.7ms,
respectively. The ambient plasma conditions suggest that
these pulses are quasi-parallel to the ambient magnetic field
and can be considered electrostatic. These pulses were
modelled by using both nonlinear fluid theory and
simulations, which confirms that the observed bipolar pulses
are ion-acoustic solitary wave structures with a propagation
speed close to the ion-acoustic speed.
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Figure 18 An example of a series of bipolar electric field
pulses assaciated with the solitary waves
observed by MAVEN spacecraft on February 9,
2015, is shown in panel (a), and its spectrogram is
shown inpansl (b).
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Frequent observations of ion beams moving out from
Saturn's plasma environment hint at the generation of ion
Bernstein—-Greene—Kruskal (BGK) modes. As the plasma
environmenis of Saturn and its moon Enceladus are
characterized by the ubiquitous presence of massive
negatively charged dust particles, the existing BGK theory
for electron-ion plasma models cannot address this
scenario. In this context, a theoretical model for
Bernstein—Greene—Kruskal (BGK) ion modes in a dusty
plasma environment is developed. As this model considers
electrons and ions with superthermal distribution, it can be
used to predict and study the ion-hole structures (Figure 19)
that formed in any spacefastrophysical plasmas. The theory
revealed that the ion BGK modes are more physically
plausible in a dusty plasma environment than in a typical
plasma environment.
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Figure 18 Panels show the trapped ion distribution function
associated with the BGK ion holes for various
kappa indices. These combinations of kappa
indices essentially constitute different space
plasma scenarios. Al the bottom, the contour plot of
the passing ion distribution function is also given.

The observation of dust in the rings of Satum by the Voyager
1, Voyager 2, and Cassini missions triggered the interest in
exploring the evolution of electrostatic dust acoustic waves
{DAWSs) in the Saturnian magnetospheric dusty plasma. The
salient features of dust-acoustic slectrostalic solitary waves
have been examined by means of numerical simulations that
adopted a fluid algorithm. At equilibrium, the initial density
perturbation in the dust density was used to trigger the
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evolution of DASWSs propagating in non-Maxwellian dusty
plasma (Figure 20). These simulation results are thought to
be relevant for (and applicable in) existing experimental data
in space, not only in the magnetosphere of Saturn, butalso in
other planetary plasma environments that are presumably
characterized by the presence of charged dust.
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Spatio-temporal evolution of the -electrostatic
potential associated with the dust acoustic solitary
waves (DASW) in the presence of suprathermal
particles for different values of the spectral index of
elecirons and ions. A comparisan of panels a and d
suggesis that highly suprathermal electrons and/for
ions (i.e., for lower values of k) correspond to
smaller amplitude DASW pulses, in comparison
with weakly suprathermal (e.g., quasi-Maxwellian)
eleclrons and/or ions.
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The modulation of electromagnetic ion cyclotron (EMIC)
waves by different geomagnetic pulsations is known from
both ground and satellite observations. However, their
dependence on the EMIC wave characteristics is not well
explored. A statistical analysis of modulation of EMIC waves
by short and long periodicities at the Indian Antarctic station,
Maitri is examined to reveal its effect on the EMIC wave
characteristics viz. start time, end time, peak frequency,
frequency extent, maximum power, and dominant short and
long periodicities. The study shows the dominant short and
long pericdicities in the EMIC waves in the range of 1.5-3
min and 10-80 min, respectively (Figure 21). The short
period decreases with an increase in the peak frequency of
the EMIC wave, which is attributed to the decrease in the
magnetic field line oscillation period at lower L-shells.
Additionally, itis noticed that the stronger EMIC wave events
are likely to have a higher peak frequency. All these cbserved
tendencies are examined in light of nonlinear theory, and
they are found to be in good agreement.
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Figure 21 : Example of an EMIC wave evant with both short

and long periodicities at Maitri. (a) Spectrogram of
magnstic field recorded at Maitr, on 7 June 2017.
The start and end times for the event are marked
with a black dashed line. (b) Shows the average
power as a function of frequency. (c) The
spectrogram pawer is averaged from frequency fl to
fu and plotted as a function of time. The signal in
panel-c is subjected to Fourier transform and its
spectrum is plotted as a function of frequency in
panel (d). (e) The signal in panel-c is smoothed by
applying a 15-point average and plotted as a
function of time, and its Fourier-transformed
spectrais shown in panel-f.

In general, the interplanetary solar wind conditions and
geomagnetic activity control the generation of EMIC waves
by moedifying the ambient plasma conditions in the
generation reglon. Therefore, EMIC wave occurrence
pattems observed both in space and on the ground are
Influenced by varlations in the parameters llke auroral
electrojet (AE index), solar wind dynamic pressure, and Dst
index, which represents the magnetospheric conditions.
Detailed local time distribution of EMIC waves observed at
the Antarctic station, Maitri for 2011-2017 is presented. This
analysis reveals that at Maitri, the occurrence of EMIC waves
is dominated in the lower frequency range {0.12-1 Hz) with
lower occurrence in the higher frequency range (>1 Hz). Itis
found that the EMIC waves having frequencies > 1 Hz occurs
dominantly in the early moming hours with a peak close fo
5.7 LT hours, and they are linked to the magnetic activity that
occurred in the preceding days, whereas the effect of solar
wind dynamic pressure and AE index on the local time
occurrence of EMIC waves is unambiguously seen for the
waves with <1 Hz.

The long-lasting, persistence EMIC waves can have a
profound effect on the dynamics of the relativistic electrons in
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the Earth's radlation belt. With spacecraft measurements, It
is difficult to determine thsir spatio-temporal extent and
sustainabllity. In this context, In addition to the spacecraft
observations, the ground observations can give better
insights into these features. For this, a total of 12 EMIC wave
avents that are steadily observed for >10 hours at Maitri
during 20112017 are identified and examined (Figure 22).
All these events are dominantly seen during the recovery
phase of the weak-moderate geomagnetic storm.
Comparison with spacecraft observations indicates the
simultaneous EMIC waves in the magnetosphere within L-
shell 4-6 with wider longitudinal coverage, and sufficiently
long-time presence in the magnetosphere. Simultaneous
differential electron flux observations from Van Allen Probes
indicate that approximately 90% of these EMIC waves were
accompanied by a decrease in relativistic (2.6-4.2 MeV)
electrons in the outer radiation belts.
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Figure 22 FExample of long-duration EMIC wave event
observed at ground station Maitri on 12 April 2015.
Spectrogram of the horizontal component of
magnetic field variation recorded by ICM.The time
duration for which the EMIC wave activity observed
in space by RBSP-A (magenta color) and RBSP-B
(blue coler}in the band is marked by dashed-dotted
lines.

A statistical study of Electro Magnetic lon Cyclotron (EMIC)
waves is carried out fo understand their spatial occurrence
pattern with respect to different geomagnetic conditions. The
wave events are separated into non-storm, starm-time and
storm-phases and identify that geomagnetic indices alone
cannot describe the EMIC wave accurrences well, rather,
coupling indices with storrn phases illustrate complete
pleture of EMIC wave ococurrences. This study Is performed
using ~7 years of measurements from Van Allen Probes
mission. Itis found that EMIC waves are 2.9 times more likely
to be observed during geomagnetic storms than non-storm
times. Highest occurrence rates were found to be during the
pre-onset phase of the storm, followed by main phase and
recovery phase, respectively. The wave amplitudes were not
found to have any storm phase dependence but high
amplitude EMIC waves were found to occur as often during
quiet conditions as during storm times. These events will be
further studied to understand the quiet time drivers of the
waves.
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Mars does not possess a global magnetic field unlike Earth.
However, it does have sporadic but clustered crustal
magnetlcflelds In the southern hemisphere. Even though the
fields themselves are very small {as compared fo that of
Earth), it has great implications in large scale distribution of
plasma around the planet. To quantify the crustal magnetic
field (B) and its subsequent effects on the ionospheric
plasma distribution, in-situ observations from NASA's
MAVEN (Mars Atmosphere and Volatile Evolution) have
been used. Six years (3 Martian years) of magnetic field and
electron density data is used to construct global maps of
magnetic field and electric density. The results show a clear
enhancement in electron density (Ne) over the regions of
crustal magnetic fields in the southern hemisphere. The
enhancement is prominent above a height of approximately
250 km and is mostly a daytime phenomenon. Additionally,
the effect is absent in neutral densities canfiming the fact
thatit Is a plasma effect caused due to presence of the erustal
fields. An exactly opposite effect can be observed in the
northem hemisphere in the longitudes comesponding to the
ciustal fields. Further analysis is being carried to understand
the phenomenon.

Research efforts were directed towards understanding the
role of plasma processes in solar wind-magnetosphere
energy exchange and the causes of the Carrington super
magnetic storm. Properties of chorus and their role in
radiation belt dynamaics/auroral plasma were studied.
Nonlinear fluid models for ion-and electron-acoustic solitons
and double layers were developed to explain the properties
of electrostatlc solltary waves observed In at the Earth’s
magnetopause and in the Lunarwake.

Investigations of Planetary magnetosphere and
fonosphere

A theoretical model has been developed for characterizing
the Jovian's middle (6-20 RJ) magnetosphere. The model is
examined in the magnetosphere of the natural satellite
Ganymede which has an intringic dipole magnetic field,
directed opposite to the Jovian magnetosphere. The spatial
and temporal sitructurss of field line sigen modes are
computed within this mini-magnetosphere.

Observation of fleld line elgen modes In magnetosphere
of Jupiter

Arare pass of JUNO around Ganymede is investigated on 07
June 2021 (34th Orbit of JUNO). Strong fluctuations of 10-25
mHz frequency are observed in the azimuthal component of
the magnetic field. This event is modelled using adequate
scale size and plasma parameters from JUNO. This
observation is reproduced using the developed theoretical
model.

INDIAN INSTITUTE OF GEOMAGNETISM

COUPLED LITHOSPHERE-ATMOSPHERE-JONOSPHERE-
MAGNETOSPHERE SYSTEM(CLAIMs)

Chief Coordinator : A.K. Singh
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Earthquake induced liquefaction features In the meizoseismal
area of 1943 Hojai and 1950 Assam earthquakes, NE India

Since earthquakes occur repeatedly in the region
undergoing active deformation and produce predictable
ground deformation featurss in the contsmporary sediment
column, paleoseismic investigations are carried out in the
meizosesmal area of 1850 Assam earthquake, 1843 Hojai
earthquake and 1889 Cachar earthquake, to explore the
possibility of identifying and dating past seismic events using
liguefaction features (Figure 23). Sltes that liquefled during
large modern earthquakes and historic earthquakes furnish
good target for paleoliquefaction studies because
liqguefaction often reoccur where susceptible sediments are
present. Therefore, investigation for liquefaction features is
being carried out along the BurhiDihing, Disang and Dhansiri
rivers in the meizoseismal area of 1950 earthquakeand
along the Kolang, Pokriyar and Barak Rivers in the
meizoseismal area of 1943 and 1868 earthquakes.

The methods employed for identifying earthquaks induced
liquefaction include reconnaissance of open ground and
river/stream cut-offs, investigation of sand-blow/sand dyke
features by making trenches, documentation of
liquefactionfeatures by logging and river exposures. The
strata here are susceptible to liquefaction, because the
riverine sand beds with confining clay layers are better
situated for increased pore pressure, under shallow water
table conditions. Field survey in and arcund the study sites
resulted in observation of multiple sand dykes, sand hlows
and flame like intrusion (Figure 24). The studied sections
comprise of unconsolidated sand and mud deposited in the
point bar of the growing meander loop in region with shallow
water table. Such water saturated sediments are highly
susceptible to liquefaction during an earthquake forming
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sand dykes and lateral spreads/fissures. The sand dykes of
varying thickness (5 cm - up to 60 cm and length of 1 m-20 m)
and geometry are mostly tabular form. Sediment samples
rapresenting the upper and lower bound ages for this section
were cellected to bracket the earthquake events responsible
for the liquefaction and growth of the sand dykes.
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Anisotropy of magnetic susceptibility of earthquake
induced liquefaction features in the meizoseismal
area of 1869 Hojal earthquake

Anisotropy of low-field magnetic susceptibility (AMS)
analysis is a rapid and sensitive technique for measuring
preferred orientations of magnetic grains and, therefore
holds great potential for acquiring fabric information.
Theoretical and field data show that an idealized suite of
AMS ellipsoids davelaps as primary sadimentary fabrics and
are progressively overprinted by tectonic fabrics. In an
undeformed condition, primary sedimentary fabrics are
controlled by depositional and diagenetic processes and are
characterized by ohlate AMS ellipscids with Kmax =~ Kint
within the bedding plane and Kmin pempendicular to
beddingplane. More than 221 samples from 5 sites of 1869
Haojai earthquake were collected and subjected to AMS to
explore whether palasomagnetic studies can aid in obtaining
a time constraint on deformation liquefaction features. For
each specimen, three principal axes and their magnitudes
(referred fo as Kmax, Kint and Kmin) deseribe the ellipsold of
AMS. Orientations of the three principal axes of AMS and its
comresponding magnitudes are calculated. The degree of
arientation and ordering of the AMS generating particles in
the liquefaction and host sirata are compared. The host
strata exhibit depositional fabric and the liquefaction features
have quite randomly distributed AMS values. The degree of
anisotropy which provides information about the degree of
deformationis high for liquefaction, whilst for the host strata it
is low. The new application of AMS provides a petrofabric tool
to identify dikes as seismites, which, with good age
constraints, may provide an important addition to
palasoseismic records. Remanent magnetic directions data
analysis is under progress.

3D Seismic velocity models

Surface wave analysis of seismic ambient noise-based
investigation allows to focusprimarily on crustal and
uppermost mantle structures ranging from global to local
scales (depending on network design), which is hard fo
achieve in surface wave dispersion method due to scattering
and attenuation. The fundamental mode of Rayleigh waves
in Green's functions between adjacent stations can be
successfully extracted from sufficiently long recordings of
seismic ambient noise, providing input to structural analysis
with tomaographic methods. This ambient noise tomography
(ANT) analysis is underway for the database generated
atseismic stations in the North-East India. At present the
waork of refiningthe final 3D velocity modelis in progress.

Further, P- and S- wave travel time tomography for north-
east Indian region has been performed which shows strong
velacity heterogeneities beneath the study region at different
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depth levels. The anomalies of high P- and S-velocity dipping
structures beneath the Himalayas as well as below the Indo-
Burma Ranges were evident.

Apart from this, a full waveform tomography for the Raylelgh
waves has been performed. The study area is located
inSouth Africa which is mainly comprised of two Archean
craton namely Congo and Kalahari carton. The Walvis ridge
area used to overly the Tristan da Cunha mantle plume in tha
Early Cretaceous at the time of the Gondwana break-up.

All-sky imaging observations of mesospheric fronts
from Siichar (24.68°N, 82.76°E)

A mesospheric front is marked by an extensive step-like
onset of enhanced or depleted airglow intensity, which
divides the night sky into dark and bright regions followed by
alternating crests and troughs of intensity (categorised as
waves) or turbulence. An All-Sky Airglow |Imager was
operated at Silchar {24.68°N, 92.76°E), India from 9 to 11
December 2018, during a special cbservational campaign.
The presence of two simultaneous mesospheric fronts
ocbserved in OH airglow emission propagating orthogonal to
each other on the night of 9 December 2018 is reported,
which was a rare and unique observational feature. A third
mesospheric front was chsserved on 11 December 2018.
Temperature and OH intensity measurements from SABER
instrument onboard TIMED satellite were used to
characterise the environment of the frontal propagation.
Though one of the frontal structures resembled a
mesospheric bore, the other frontal events do not satisfy a
few of the requirements to be met for a bore. It is also
reported the modulation of the OH emission layer by the
passage of the mesospheric front on the night of 11
December 2018.

Slow Fault Slip Signatures in Coseismic lonospheric
Disturbances

Rapidly moving objects excite short-period waves, and slow
objects excite long-period waves. Rise times of earthquake
moment release influence the spectra of seismic waves. For
example, slow fault movements in tsunami earthquakes
excite larger tsunamis than expected from intensities of
short-period seismic waves. The amplitudes of two different
atmospheric waves, long-period internal gravity waves
(IGW) and short-period acoustic waves (AW), excited by
coseismic vertical crustal movements are compared. These
are observed as coseismic ionospheric disturbances by
measuring icnospheric electrons using global navigation
satellite systems. Four regular megathrust earthquakes {Mw
8.0-8.0) showed that the IGW become ten times stronger as
the magnitude increases by one. The IGW have a larger
magnitude dependence than AW, that is, a larger earthquake
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has a larger IGW/AW ratio. This suggests that the time
constants of faulting may play a larger role in exciting IGW
than AW. It is further found that the 2010 Mentawai
earthquake, a typical tsunami earthquake, excited
abnormally large IGW from lonospherlc observations
(Figure 25). Onths other hand, amplitudes of acoustic waves
excited by tsunami earthquakes were normal. This further
suggests that slow fault ruptures excite long-period
atmospheric waves afficiently, leaving a slow earthquake
signature in ionospheric disturbances. This is the first slow
earthquake signature found in space.
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Figure 25 AW (blue circles) and IGW (red triangles)
amplitudes as a function of Mw of earthquakes.
Symbols for the tsunami earthquakes are enlarged
{no clear IGW signals for the 2006 Java event). A
pink friangle corresponds to the wave indicated as
“IGW?",might be a hybrid wave, i.e., IGW excited by
AW that reached the ionosphere. (b} Compares
cossigmic ionospheric disturbance records in slant
TEC forthe six earthquakes studied.

On the Rayleigh Wave Induced lonospheric Perturbations
During the Mw 8.0 11 March 2011 Tohoku-Oki Earthquake

Spatial and temporal characteristics of Rayleigh wave
generated ionospheric perturbations are well documented
based on the ionospheric measurements using Global
Positioning System (GPS)-Total Electron Content (TEC)
technique. However, due to integrated nature of the GPS
recorded TEC, the actual detection altitudes of these
perturbations could not be determined. In general, the
maximum electron density altitude (hmF2) is assumed as the
perturbation detection altitude in GPS-TEC. To validate this
assumption, case studies focusing on the early detection of
ionospheric perturbations induced by direct epicentral waves
during the Mw 7.4 March 9, 2011 Sanriku-Oki and Mw 8.0
March 11, 2011 Tohoku-Oki earthquakes were performed.
Moving a step forward, estimation of actual detection
altitudes of Rayleigh wave generated ionospheric
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perturbations has been attempted during the Tohoku-Okl
earthquake. The average Rayleigh wave velocity over Japan
region was estimated based on the seismic waveform data.
Using the 3D ray tracing of Rayleigh wave generated
acoustic waves in the atmosphere and realistic GPS station-
satellite LOS geometry, the detection altitudes of Rayleigh

wave generated coseismic lonospheric perturbations (CIPs)
are computed efficaciously (Flgure 26). It is further
demonatrated the possibility of detecting specific CIP at
different icnaspheric altitudes, based on the distinct satellite
geometrigs.

Figure 26 Estimation of the actual detection altitudes of
Raylaigh wave generated coseismic
lonospheric perturbations {CIPs) based onh 3D
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Comparative study of the VGP's of dykes of Singhbhum
and Bundelkhand Crafons

A comparative study of the VGP's of dykes of Singhbhum
and Bundelkhand craton were carried out to find any tectonie
linkage between these two cratons through palaeomagnetic
study. For the palaeomagnetic study, a total of 38 dykes
(oriented block samples = 181 and specimens = 1862) from
the Singhbhum craton and 6 dykes (specimens = 202) from
the Bundelkhand craton have been re-analyzed. Through
detailed AF and thermal demagnetizations, the Singhbhum
craton dykes suggests two groups of ChRM directions
{Group-I: Dac=241.25"; Inc=40.22°; N=8 dykes and Group-
ll: Dec=226.2°; |= -42.29°, N=7 dykes). The VGPs of the two
groups of ChRM directions were calculated and the VGPs for
the Group-| was found as Lat: 15.28°S; Long: 29.38°E and
Group-l1l VGP Lat: 48.1°S; Long: 343°E. The Bundelkhand
craton dykes show one group of ChRM directions as
Dec=126"; |= -33° and corresponding VGP as Lat: 44.97°N;
Long: 350.15°E for the 6 dykes. From the above
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palaesomagnetic study for the two cratons, it is revealed that
Group |l dykes of Singhbhum craton and Bundelkhand dykes
shows almost similar VGPs and belongs to almost similar
age groups.

A pilot project to study the poilution hot-spots in and
around Prayagraj

Atmospheric pollution resulting from urban traffic is now fully
recognized as a major health issue in cities of any size. The
rapid urbanization and population growth in Prayagraj city
has resulted in a significant increase in the emission of
pollutants. Biocollectors-based environmental magnetism is
a rapid and non-destructive way to monitor emitted particle
dispersion in various environments. Tree leaves and, to a
lesser extent, tree bark, and top soil have been extensively
used as bio-monitors. A total of 118 samples comprising
roadside dust and leaf dust were collected in and around
eastem part of Prayagra| city during the month of February
2023, with an objective to identify quantitatively and
qualitatively the pollution hotspots related to traffic Intensity
during Magh mela month. All the samples were collected at
approximately 500 meter interval on the traverses (1) Shastri
bridge to Hanumanganj (2) Andawa to Sahson (3) Chakk to
Leelapur road. These iraverses were categorized on the
basls of respiratory to heavy, moderate and low trafflc zones.
Few samples were also collected in and around KSKGRL
campus with very low fraffic activity. All the collected samples
were prepared with equal weight for the measurements in the
laboratory. High and low frequency magnatic susceptibility
measurements of all tha samples is in progress.

Magnetic mineralogy of sediments from Parad section
of Purna River Basin, Maharashira

In the study area of Purna alluvial basin, the present concern
Is to study the palaeoclimate/ palaeoenvironmental
conditions from the sediments that are exposed in the Purna
River Basin. Tha Quaternary sediments and soil oceurting
along Purna River Basin have remained uninvestigated so
far, which are potential archives for delineating past
neotectonic and Late Quaternary evolutionary history.

A total of ~112 loose sediment samples were collected in
765 m sediment section from Parad, Purna basin
(Figure 27), which weare exposad to different magnetic
experiments to reveal their magnetic properties which in tum
is useful to palaeoclimatic interpretation. The universal
presence of magnetic minerals in environmental materials,
Including sediments, and their high sensitivity to climate
change allow the use of environmental magnetism as a
useful toal for high-resolution palasoenvironment
reconstruction in diverse envircnmental setiings.
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Figure 27 Location map showing studied sediment section,

Parad, in Pumna river Basin

The Iron oxlde minerals are mainly terrigenous. There Is no
overprinting of the magnetic signal by the formation of
bacterial magnetite, anthropogenic magnetite, and
authigenic greigite. It is essential to find out the sources of
magnelic minerals in sediments before attempting to
decipher the mineral magnetic proxies for palaso-
environmental reconstruction. The possibility of authigenic
formation of greigite in sediments is ruled out as the SIRM/xIf
ratio values of the samples are much lower (~8 to 12 kA/m)
than thase assigned to its prasence (~70 kA/m). Magnetic
minerals produced by bacterial activity may also contribute
to the mineral magnetic praperties of sediments and the
diameter of bacterial magnetite varies from 0.02 to 0.1 pym
(stable single domain; SSD). Hence, inter-parametric ratios
like ¥ apa ¥ Ynrl ¥ @ND ¥0p/SIRM may be used to qualitatively
evaluate the presence of biogenic magnetite; for example,
L SIRM values >200; and bi-logarithmic plot of y.,/x (>40)
VS. YanYu(®1000). The bacterial magnetite is not
documented in sediments deposited as these ratio values
are lower than the assigned values.

The iron oxide minerals do not show any signs of dissolution.
Magnetic mineralogy is identified from IRM acquisition
curves, 3 IRM and S-ratio. The IRM curves saturate at low
fields such as 300 mT and indicate that (titano) magnetite as
the main magnetic mineral carrying the remanant
magnetization (Figure 282). An IRM was given along three
perpendicular directions: the Z-axis at 2.5 T, the Y-axis at
0.6T, and X-axis at 0.1T. The thermal demagnetization in air
of the three IRMs of samples suggests that most of the
remanence is held by a soft blocking temperature fraction.
The contribution of hard fraction is negligible. The curves are
dominated by a mineral with a maximum blocking
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temperature between 250, 350, 450°C and 580°C,
characteristic of magnetite with different Ti contents
(Figure 28c). The S-ratio values of the Parad sectlon
sediments are > 0.90, except at top of the section,
suggesting the presence of softer ferrimagnets like
magnetiteAitanormagnetite. x-T curves indicate presence of
titanormagnetite as the magnetic mineral carrier (Figure 28b).
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Figure 28 Magnetic mineralogy of Parad section sediments

(a) Isothermal remanent magnetlsation curves
(IRM), (b} Temperature dependent magnetic
suscaplibility variation (x-T curves) and (c) 3IRM
curves
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Environmental magnetic properties of sediments from
Parad section, Purna basin

Magnetic susceptibility (), Saturation isothermal remanent
magnetization (SIRM) and anhystereticremanent
magnetization {ARM) are considered to be the concentration
dependent parameters of magnetic mineral accumulation in
sediments. ¥, reflects sum of magnetic susceptibilities

comprising ferrimagnets, canted antiferromagnets,
paramagnets and diamagnets. Ferrimagnetic minerals are
strongly magnetic whereas para- and dia-magnetic minerals
are not. SIRM relates to the presence of all remanence-
carrying magnetic minerals suggesting total magnetic
mineral content. ARM is seen to reveal stable single domain
(S8D) grains. y,;, ARM and SIRM of Parad section sediments
are seen to exhibit similar trends suggesting they are mainly
controlled by concentration of the magnetic minerals
(Figure 29). In this study, the high ¥, ARM and SIRM values
observed in the samples suggest the presence of strongly
ferrimagnetic minerals. High ), and SIRM values indicate a
high magnetic mineral concentration in the sediments, main
contribution to which is by ferrimagnetic minerals (high
S-ratio values) like titanomagnetite / magnetite. The
parameter xfd% provides hints on the oceurrence of ultrafine
superparamagnetic (SP) grains in the sediments. High xfd%
values > 10 suggest significant concentrations (> 75%) of
superparamagnetic grains in the sediments, whereas low
xfd% values < 2% indicate the absence of SP grains. The
mean xfd% value for this study is 1.04% indicating a
negligible proportion of SP grains in the Parad sediments.
A/ XIE, SIRMAIF and yx,,,/xfd ratio has been used to identify
relative changes In grain size. Since ARM Is sensitive to
magnetic grains in stable single domain (SSD, 0.04-0.06 pm)
range in ferrimagnetic minerals, the ratio ARM/y;; can be
used to indicate their grain size, with higher values reflecting
fine grained SSD particles and lower values as multi-domain
(MD)or SP particles.
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Figure 28 Environmental magnetic properties (magnetic
concentration, grain size and composition) of Parad
saction sediments
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Pre - historic geomagnetic field variations using
archaeological artifacts

The estimations of absolute geomagnetic field intensity from
Indian archaeological artefacts are essential because long-
term variation of the past Earth magnetic field components is
virtually unknown for the region. India is a large subcontinent
with a gloricus history and rich archaeological heritage
spanning thousands of years. It is therefore important to
generate and increase the pool of India-specific
archaesomagnetic data, to help build and improve upon the
Indian secular variation curve. The detailed rock-magnetic
investigations were undertaken on baked clay artefacts from
Parad in the Purna River Basin, Maharashtra and Vadnagar,
Mehsana district of Gujarat. Rock-magnetic studies offered
critical information about the magnetic-concentration, grain
size, and thermal stability of the archaeological artefacts.
The detailed rock magnetic investigations are seldom
employed in archaecintensity studies and however such
investigations can be useful to screen the samples before the
archaeointensity measurements are performed.

Archaeomagnetic studies were undertaken on 80 individual
artefacts from the historical site of Vadnagar. Vadnagar town
of western India possess continuous human habitation
record from 200 BCE to 1900 CE with seven periods. The
Koenigsberger ratio (Q-ratio) is a direct measure of the ratio
of remanent magnetization to induced magnetization. All Q-
ratic values are greater than one, such high Q-ratio values
indicate a stable thermoremanent origin of natural remanent
magnetization for all samples. Isothermal remanent
magnetization acquisition curves confirmed the presence of
ferrimagnetic {magnetite) and antiferromagnetism
{hematite) minerals in mixture form (Figure 30). This is
confirmed by thermal demagnetization of orthogonal three-
component IRM and thermal stability test (Figure 31). These
rock-magnetic studies will help to find the suitable artefacts
for reliable ancient geomagnetic field intensity investigation.
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Figure 31 Progressive thermal demagnetization of orthogonal
three-component IRM.

Groundwater quality and corrosion severity in Mann
River Basin, Maharashtra

The groundwater quality study is aimed to evaluate the
corrosion severity due to groundwater usage, based on the
chemical analyses of 43 samples collected from the Mann
River basin, Maharashtra. Corrosivity of groundwater would
cause leaching of the materials used in drinking water supply
pipes contaminating it causing the health risk of the habitants
since the same is used for household activities and drinking
purpose. The analytical results of physicochemical
parameters such as pH, TDS, EC, Calcium, Magnesium,
Sodium, Potassium, Chloride, Bicarbonate, Sulphate etc.
were used in computing the corrosion indices like Langelier
Saturation Index (L3I), Aggressive Index (Al) and Ryznar
Stability Index (RSI). Drinking water quality index based on
these parameters has also been computed to check whether
the concentrations of major ions are within the permissible
limit (WHO, BIS). Also, imigation water suitability was
evaluated by computing the parameters like Sodium
Adsorption Ratio, percentage of Sodium, SSP, Permeability
Index and Kelly's Ratio. Overall, majority of the groundwater
samples show high corrosion and tendency to deposit
calcium carbonate whereas some of the samples indicate
the alternate scenario. GIS based maps were generated for
the calculated indices for accurate decisions on corrosion of
waterin the study area.

Very Low-Frequency Electromagnetic studies over
geothermal prefecture in western Maharashtra, India
The very low frequency (VLF) electromagnetic method was
employed to delineate the lateral conductivity distribution of
fracture zones in and around the geothermal springs of
western Maharashtra. Four VLF traverses have been
conducted at two geothermal springs (Tural and Rajawadi).
The traverse (T-1) at Rajawadi hot spring revealed broad
conductive features and extended from the surface to the
depth of 12m. The broad conductive feature is identified as
fracture zone which is marked as F-F in the second traverse
(T-2} at Rajawadi hot spring (Figure 32). The boundaries of
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these fracture zones are having high resistivity contrasts.
The fraverse 3 at Tural hot spring revealed one broader
conductive feature beyond the lateral distance of 32 m to 65
m. This conductive feature is the signature of thermal spring
and it extended up to the depths of 12.5 m. Traverse 4 at
Tural suggests conductive zones at shallow levels at a lateral
distance of 22 m, 60 m, and beyand.
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Figure 32 Plotof {(a)tilt, ellipticity, and Frassrfilter; {b) Karous-

Hjelt pssudo depth section over Traverses 1 and 2.
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AMT/ MT studies across Rajapur geothermal zones,
wesfern Maharashira, India

Several hot springs are located along the west coast of India
and grouped under west coast geothermal province and are
related to deep-seated faultllineament category. These hot
springs extend from Kokener of Maharashtra state In the
north, to Irde of Kamataka state in the south. Rajapur hot
spring is located along the west coast of India and emerges
through Deccan volcanics. Even though this spring is
discharged through volcanics, itis believed that Precambrian
gneisses and granitic basement have played a major role in
heating the meteoric water and hot water has been gushed
up to surface through faulisffracture zones that resulted in
hot springs.

In order to understand geo-electrical sfructure across
Rajapur geothermal zone, 3D audio Magnetotelluric (AMT)
survey was carried across geothermal zone. Dimensionality
analysis denotes 2D nature and strike angle obtained from
Groom-Bailey (GB) analysis is about N35°E. Thus, the
Impedance tensors at each slte are rotated for all frequencles
for TE and TM modes and inverted by using NLCG (non-
linear conjugate gradient) algorithm.

2D inversion of AMT data brings out conductivity anocmalies
at a shallow depth of about 1-2 km beneath southem part of
the Rajapur profile and its thickness reduces as one move
from south to north and acts as a source for Rajapur
geothermal spring. This has been attributed to the
accumulation of fluids {probably meteoric water) and acts as
a reservoir far hot water spring. May be these fluids are
gushed up to the surface through faulis/fractures and
reflected as hot-springs in this region.

Lithospheric anomaly map over the Indian subcontinent

A preliminary Lithogpheric Anomaly Map of the Indian sub-
continent (LAMI-1) was generated, from almost seven years
of SBwarm satellite data using Legendre polynomial of order
n=6-50 directly by the Inversion of resldual data, obtalned by
removing the main field and external field variation from
satellite observations using the Chaos model. The
lithospheric signal-to noise ratio can be improved by applying
proper corrections to the residual data, some of which are
associated with the improper and cross cutting track lines,
selection of data from satellite altitude with maximum passes
and data points etc. These corrections were applied which
considerably improved the resolution of the residual data,
following which the model coefficient could be expanded
upto 65 using the damped least square method. The
resulting modelled lithospheric anomaly (LAMI-2) showed
improvement in both amplitude and wavelength compared to
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LAMI-1. LAMI-1 and LAMI-2 shows considerable
improvement in the lithospheric anomalies in compariscn
with the magnetlc anomaly map generated from MAGSAT
data which had a smaller number of passes over the Indian
region. The Satellite derived crustal anomalies thus
generated mainly reflects the long wavelength features over
the Indian sub-continent with the varicus tectonic provinces
showing distinct magnetic signatures. These include distinct
low over the Deccan Volcanic Province (Large Ignecus
Province), the Himalayan Belt etc and highs over the
Saurashira-Marwar block, Shillong Massif and over Archean
cratonic areas like Eastern Dharwar, Bastaretc

Estimation of depth to the botftom of the magnetic source
(DBMS) over the Bastar craton and adjoining regions from
aeromagnetic map of central India

The depth to the bottom of the magnetic source (DBMS) over
the Bastar craton and adjoining regions were estimated from
the aeromagnetic map of the central India generated at an
elevation of 1.5 km. For estimating the depth to the bottom of
the magnetic sources, the region bounded by 16 to 22°N
latitude and 78 to 85°E longitude was divided into 29 blocks
of dimension 200 km x 200 km with 50% overlapping cells.
The aeromagnetic data was upward continued to a height of
4 km to remove the effect of shallow sources before
estimating the bottom depths. For estimating the bottom
depth values, medified centroid and de-fractal methods that
are based on the scaling distribution of magnetic sourcas are
used. The DBMS estimated in this reglon on an average
varies from 24 km to 41km. This larger variation in depth
represents the complex nature of the sub-crustal levels
within the Bastar craton and adjoining regions. The
shallowest value of 24 km is found over the Indravati basin of
Bastar craton and the deepest value of 41 km is found
adjacent to the eastern flank of Godavari graben. The DBM3
may indicate either a thermal, compositional or petrological
boundary. Comparison of the estimated DBMS with the
Moho depth along the Deep Seismic Sounding {DSS) profile
over the central Indian region suggested that the bottom of
the magnetized crust is shallower than the Moho depth in
most of the regions and hence represent a thermal boundary,
along the profile. The DBMS estimated for Bastar craton and
adjoining regions varies over a larger range which can be
attributed to the complex geology of the region and the high
thermo-tectonic activity in the past, altering the heat flow of
the region.

Crustal deformation study in the Palghar and adjoining region

Recent micro-seismic activities have been identified in
Palghar and adjoining region of Maharashtra from October
2018.Several earthquakes have occurred in the region, in
the range of micro to minor magnitude. There are two major
faults in vicinity, namely, Ghod andupper Godavari. This,
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along with the lineaments and dykes trending dominantly in
the N-8 and NW-SE direction and Panvel flexure running
parallel to the coast makes the tectonicstructure of the reglon
more complex. Recent seismic study concluded that the
swarms were related to the monsoon,and were attributable
to a phenomenon called "hydro-seismicity”.Some studies
have atfributed the micro-seismicactivity in this region to a
tectonically disturbed zone of weakness. Further, INSAR
observation sreveal that there is are gionof uplift and
subsidence near Talasari. In order to understand the
deformation caused by the induced seismicity/
hydroseismicity, it is necessary to monitor ground
deformation susing GPS geodesy technique. Three stations
of Palghar, Talasari and Silvassa datasets were checked and
processed in Gamit/Globk post processing software.
Detailed analysis will be taken after acquisition of more data
to get the deformation parametsrs. Time series of three
stations have been computed to understand the north-south
component variation.

Crustal deformation study in the Arunachal Himalaya

To study the crustal deformation in and around the MFT, MBT
and MCT along western and central part of Arunachal
Pradesh and bordering upper Assam, two transects were
selected between latitude 26° to 28° Nand longitude 927 to
94°E.This study is also aimed to undersiand the
convergence between India and Eurasia plates as well as
variation of slip ratea long the Himalayan arc.To meet this
goal,10 sets of GNSS receivers JAVADAIpha -3N were
sponsored by the SAC - ISRO Ahmedabad. Team members
were trained in operational procedure and collected GPS
data. Seven GPS receivers were installed as continucus and
seven as campalgn mode GPS statlons, which are scattered
over the two transects.

Estimation of Precipitable Water Vapour in the atmosphere
over India

Precipitable Water Vapour (PWV} / Integrated Water Vapour
(IWV) are an important component of the atmosphere and
significantly influence many atmospheric processes. PWV is
the vertically Integrated amount of water vapour In the
atmosphere, and it is a valuable predictor for weather
forecasting. PWV is estirmated from the Zenith Total delay of
GPS signals. PWV is estimated using the continuously
operated GNSS receiver data from permanent stations as
well as from the continuous operating reference station
(CORS) from International GNSS service. Meteorological
parameters are required for PWV estimation which Is
downloaded from the NOAA/NCEP website for validating
theestimated results. Estimated PWV for two stations (IISC
and PANV) for three years have been acquired. The
estimated PWV is validated using satellite and ERAS data.
This work will be extended to other station datasets also.
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Development of Geophysical instruments

Development of indigenously user-friendly electrical
resistivity tomography (ERT) instrument for groundwater and
mineral exploration is underway. To provide sufficient
current, a power supply unit with a maximum wvoltage
sourcing capability of 200V is replaced in the existing circuit.
High input impedance amplifier LF411 in potential sensing
circuit is implemented. To limit the current, a current limiter
circuit is designed and deployed. To increase the immunity
against noise, an averaging concept with multiple samples is
introduced in potential measurement calculation in
microcontroller program. Sequential delays in LABVIEW and
Microcontroller program were optimized for better
synchronization of current server and main server. Also

included provision in application to customized delay
between each probe configuration. Calculations for
resistance from measured elecirical parameters are
embedded in application. To isolate current server from main
server during offset potential measurement, a double pole
double through relay is replaced in existing circuit. Separate
access point is added for flawless communication between
computer, current server and main server. Resistance values
acquired with commercial earth resistivity tester (DDR3) and
IIG-ERTsystemhave been compared for ensuring the
reliability of measurements. Multipls field tests were
performed at same location to check the repeatabllity of
resistivity data from lIG-ERT system.

DIRECTOR'S RESEARCH GROUP

: Geeta Vichare

: A. P. Dimri, Jayashree Bulusu,
Chinmaya Nayak, Aditi Upadhyay,
T. Sreeraj, Vasundhara Barde

A new project Is taken up In the Institute to understand the
impact of solar variability on the Earth’s climate, over various
temporal (days to decades) and spatial (regional to global}
scales. Few objectives are being deliberated under this
project viz. to investigate the possible impacts of active
geomagnetic conditions on Northem Atlantic oscillations, to
study the possible effects of solar variability on tropical
cyclone (TC) activity over various time scales, Long term
influence of sclar activity on the Outgoing Longwave
Radiation (OLR), effects of CIR-driven storms on flash

Chief Coordinator
Members

floods, if any linkages between the stratospheric warming,
atmospheric tides and Indian summer monsoon rainfall etc.
The current work investigates possible effects of the solar
variability on tropical cyclone activity using IBTrACS
(Intemational Best Track Archive for Climate Stewardship)
data set. The initial results show sirong anti-correlation
between TC occurrence and solar activity in the North
Atlantic region. However, a similar behavior is not clearly
observed in other sectors. Additionally, extreme events
(category and above TCs) are less favoured during the
ascending phase of a solar cyele. They are more favoured
during the declining phase and minimum phases. More
importantly, extreme TG are highly probable under low solar
activity (SSN < 50) conditions.

FIELD SURVEYS

1. Field survey for the acquisition of electrical resistivity
imaging (ERI), VLF, and hydro-geochemical data was
carried out in and around the thermal springs in Jalgaon

2.Field survey for the acquisition of electrical resistivity
imaging (ERI), and VLF was carried out in Ratnagirl
district, Maharashtra during January 2023 fo assess the
saline water intrusion and freshwater aquifers.

. GPS field work was conducted during March 15 to April 6,
2022, in the Palghar and summounding area. During the
field work 3 continuous operating GPS station was
installed at Talasari, Palghar and Silvassa. Further 6
campaign mode GPS stations were installed at Daman,
Bordi, Udwa, Wada, Vickram Gad and Tarapur. At every
site, 72 hours data were collected.
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4. Five permanent stations were installed at Vedanta
Medical College, Rubber Research Institute, Udwa,
Ambesari and Ashagad during August 10-30, 2022.

One malfunctioning GNSS receiver was replaced at
Vedanta Medlcal College and checked the status of the
receiver at other places during September6-7, 2022,

GPS field work was conducted in western and central part
of Arunachal Pradesh and bordering upper Assam during
November 1-19, 2022. Installed two permanent GPS
stations at Bhalukpong and Kimi. Six campaign mode
GPS stations were installed at Balipara,
Biswanath Charali, Gephur, North Lakhimpur, Doimukh
-Mani and Yazali. 72 hours GPS data were collecte dat
each site.
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. Carrled out archaeologlcal artefacts collection In Lothal
and Vadnagar historical sites, Gujarat, during June
10-14, 2022,

. Palaeomagnetic rock sample collection was carried outin
Silvassa, Maharashtra and Gujarat states, with 1T
Bombay team during October 11-12, 2022.

. Archaeological artefacts collection was carried out in and
around the Mumbai Region (Elephanta Caves, Kondivite
Caves, Vasai Fort,Bahrot Caves, Kolaba Fort, Nizam
Shahi Mosque, Nagothane Bridge, Raigad Fort) during
March 5-28, 2023.

10. Atotal of 118 samples comprising roadside dust and leaf
dust samples were collected in and around eastern part
of Prayagraj city in the month of February 2023, with an
objective to identify quantitatively and qualitatively the
pollution hotspots related to traffic intensity during Magh
mela month. All the samples were collected at
approximately 500 m interval on the traverses (1) Shastri
bridge to Hanumangan| (2) Andawa to Sahson (3) Chakk
to Leelapurroad.

11. Ground magnetic survey was carried out in Vansada,
Vapi, Daman and Dadra & Nagar Haveli, Nasik, Lonar,
Chikli, Manmad, Mehkaretc regions of Gujarat,
Maharashira and UT's, to understand the magnetization
variations within the Deccan trap, map the lineaments
and prepare a crustal magnetic anomaly map of the
Deccan Volcanic Province of Maharashtra. The said
surveys were camied out during January 8- February 2,
2023 and February 27-March 20, 2023.

12.8ervicing/data retrieval of the seismic instruments and
servicing/data retrieval /dismantling of AEFM/ METPAK/
GNSS instruments was carried out in North-East India,
from June 27 to July 06, 2022.

13.Field work was carried out for finalization of a site for the
installation of broadband seismograph (BBS) at Imphal,
Manipur, during July 2022.

14.Installation of BBS at the Lamdeng Forest Nursery
campus, Imphal, Manipur, has been done during March
2023.

15. Field work was conducted for the maintenance and data
retrieval of BBS stations at Imphal, Agartala and Aizawi
during June 27 — July 7, 2022 and February 23 — March
13,2023.
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16.In order to select a sultable slte to revive
magnetic observations at Hanle, a magnetle survey had
been successfully competed on a hlllock nearby Hanle
Observatory on September 28, 2022, which Is also a
geomagnetically qulet day. The magnetic survey resulted
in the Identlfication of site having low magnetlc gradlent
suitable for the installation of fluxgate magnetometer on
the eastern side of the hillock for the observations of
earth’s magnetic field.

17.Site survey and Radio Noise survey has been conducted
from February 28 to March 3, 2023 for the installation of
new advanced digital ionosonde system (ADIS) at
KSKGRL, Prayagraj, UP (Figure 33).

Figure 33 Loop Anlenna Setup used for Noise Survey by
SAMEER team at KSKGRL, Prayagraj, UP
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IMPACT FACTOR OF PUBLICATIONS DURING 2022-2023

Journal Name Impact No. of
Factor Papers|

Advances Spacs Ressarch 2611 6
Asian Journal of Research and -
Reviews in Physics
Astronomy Astrophys. 6.24 1
Aslrophys. Space Sci. 1.9 1
Atmosphere 3.11 1
Disaster Advances 0.33 1
Earth Planet. Phys. 3362 1
Frontiers in Astronomy and Space 4055 3
Sciences
Geoscience Frontiers 7.483 1
Geophysical Research Leiters 5.576 1
{EEE Transactions on Plasma Science 1.5 2
inorg. Chem. Commu. 3.428 1
int. J. Environ. Res. Public Health 4.614 1
infernat. Res. J. Engg. Tech. 7.529 1
J. Atmos. Solar-Terr. Phys. 2.119 2
J. Earth System Sci. 1912 2
J. Geophys. Raes. (Space Physics) 3.111 10

Impact No. of

Journal Name Factor Papers

J. Gaophys. Res. (Afmospheres) 5217 1
J. Geosci. Res. 1.778 1
J. Phys. Chem. A 29 1
J. Phys. Chem. B 33 1
Jounal of Pure & Applied Physics 0.846 1
Monthly Notices Royal Astron. Soc.:Lefters 5.235 1
Natural Hazards 37 1
Phys. Plasmas 22 1
Physica Scripta 29 1
Purs Appl. Geophys. 20 1
Solar Physics 2.8 1
Space Weather 4.288 2
Tectonophysics 3.66 1
The Astrophysical Journal 5.521 4
Theoretlical and Appiied Climalology 3.4 1
Turkish J. Earth Sci. 1.543 1

INVITED TALKS AND LECTURES

Dr. Amar P. Kakad

Gave a talk on “Solitary Waves in Martian Plasma
Environment’, at Research Institute for Sustainable
Humanosphere, Kyoto Unlversity, on September 8, 2022.

Dr.Anand, S.P.

On an invitation from Marine & Coastal Survey Division
(M & CD), Geological Survey of India, delivered an e-lecture
as a part of their online training course entitled “Course on
Marine Geoclogy and Marine Geophysics™ on the topic
‘Crustal Structure of Asesimic Ridges in the Northwestem
indian Ocean-A Geopofential Appraisal”on June 19, 2021.

On invitation from Geological Survey of India Training
Institute Hyderabad, delivered one day leciure on
"Processing and interpretation of Magnetic data with case
histories” as a part of their workshop entitled "Basic course
on integrated marine gravity, magnetic and shallow and deep
seismic surveys to explore sub-seafloor geological features”
conducted at MCSD, Manguluru, on August 28, 2022.
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Dr.Anup K. Sinha

Delivered a series of lectures on “Infroduction fo Geology,
Structural Geology, Petrology (igneous, metamorphic and
sedimentary rocks), Texture & Mineralogy, and Siraligrahy”
as part of Research Scholar course work during November
14-18, 2022 at |15 Panvel.

Dr. B. Jayashrae

Delivered two lectures in the meeting as a member of project
under International Space Science Institute titled “CSES and
Swarm investigation of the generation mechanisms of fow
fatitude Pi2 waves” (ISSI/ISSI-BJ Joint proposal (2022)
during November 1-2, 2022

Dr. Bharati Kakad

Gave atalk on “Solitary wave structures in the Mars
Magneiosheath region”, at Space plasma planetary group,
Khalifa University, cn November 22, 2022.
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Dr. B. Veenadhari

Gave a talk on “Space weather and Geomagnefism”, at SRM
Institute of Science and Technology, Delhi-NCR Campus,
Ghaziabad, October 8-8, 2021.

Dr.Vasundhara Barde

Gave an invited talk on “India’s major droughi-prone area:
from the past lo the future®, during a one-day National
Workshop at Centre for Climate Smart Agriculture, SCA
University, Bhubaneswar Odisha, on March 23, 2023.

Dr. Gautam Gupta

Dellvered a lecture at MRS School & Callege, Prayagraj, on
“Overview of scientific research at KSKGRL, Prayagraj”, on
August8, 2022,

Delivered an invited lecture during IMPRESS 2023 at IIG,
Panvel, on the topic “Application of Electrical Geophysics:
Challenges”, on February 14, 2023.

Delivared an invited talk at Zulal Bhilajirao Patil College,
Chule, on the topic “Earth and Human”, on March 1, 2023.

Dr. G.S. Lakhina

Delivered the 2nd A. K. SUNDARAM MEMORIAL LECTURE
on ‘“Magnetic Reconnection, Magnetospheric Substroms,
Magnetic Storms and Sociely”, at Institute for Plasma
Research, Gandhinagar, on January 17, 2023.

Dr. Geeta Vichare

Was invited at National conference on "Akash for life” held
during November 4-8,2022 at Uttaranchal University,
Dehradun to deliver a talk on “Impact of Exireme Space
weather events on Geospace".

INDIAN INSTITUTE OF GEOMAGNETISM

Dr.G.K.Seemala

Has given an online invited talk on “Space weather: effects
on Satelfife communication and navigaiion systems” at
Koneru Lakshmiah Deemed to ba University on 30 April
2022,

Ms. Khan Tahama

Delivered a guest lecture at School of Earth & Environmental
Science, KBC North Maharashtra University, Jalgaon on the
topic “Hydrology and Geoelecirics: A Perspective”, on April
19,2022,

Dr.S. Gurubaran

Participated as a Panelist in Panel Discussion on the theme
Environment & Climate Change: Role of Akash, during
Akash for Life Conference, held at Dehradun during
Novemnber 5-6, 2022.

Dr. §.Sripathi

Was invited to deliver alecture at SAMEER on “HF radar
probing of the ionosphere for space weather applications”in
a National Workshop on Advance Observation Systems for
Atmospheric & Space Weather Monitoring during February
23-24, 2023 conducted at SAMEER, lIT campus, Mumbai.

Dr.S.Tulasiram

was invited to give alecture on “Space Weather monitoring
with magnetomeiers” at Centre for Space Science and
Technology Education in Asia and the Pacific
(CSSTEAP)SAC, Ahmedabad on March 16,2023.

PARTICIPATION IN CONFERENCES/MEETINGS/SEMINARS

NATIONAL

One-day National Meet on Venusian Science -
Outstanding Scientific Problems on Venus: Need for
Space-based Studies (Virtual meef) conducted by
Science Programme Office, (SPQ)}, ISRO Headguarters,
Bengaluru, May 4, 2022

Devanandhan, 8., B. Jayashree, Chinmaya K. Nayak and
B. Remya, Venusian icnosphere.

National Meet on Aeronomy (online) conducted by ISRO
Headquarfers, Bengaluru, May 10, 2022

Gurubaran, 8., Current understanding of ionosphere-
thermosphere system.

Two-day workshop at Cosmic Ray Laboratory (CRL),
Ooty, May 17-18, 2022

Vichare, Geeta, Studies using Nal {T1) scintillation detector
at Tirunelvell.
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Brainstorming Meeting on Middle Atmosphere
Research using Lidars (onfine) conducted by NARL,
Gadanki, May 24, 2022

Gurubaran, $., Middle atmospheric research using lidars
and other collocated facilities.

6th National Geo-Research Scholars Meet 2022,
organized by Wadia Institute of Himalayan Geology &
University of Ladakh, Leh Campus, June 7-10, 2022

Khan, Tablsh, Anand, S.P. and D. Chandrashekaram,
Estimation of depth to bottom of magnetic sources and
proxy heat flow map through spectral analysis of
aeromagnetic data.

Rawat, M. and Anand, S.P., Comparative study of
lithospheric models derived from MAGSAT, Champ and
Swarm satellite data over the Indian sub-continent.
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7th National Conference on Rock Deformation and
Structure (RDS VII), Department of Geology, BHU,
Varanasi, October13-15, 2022

Nishad, R. K., Anup K. Sinha, 8. K. Pradhan and 8. K.
Patil, A comparative analysis for the identification and
distribution of magnetic mineral grains in the mafic dykes of
Singhbhum and Bundelkhand cratons: Constraints from
AMS study.

Sinha, Anup K., R. K. Nishad and S. K. Patil, Status of
palasomagnetic, rock magnetic and geochronology
investigations on the Proterozoic dykes of Bundelkhand
craton, central India.

3rd Triennial Congress of Federation of Indian
Geosciences Association on Geosciences of Himalaya
for Sustainable Development, Wadia Insfitufe of
Himalayan Geology, Dehradun, November 16-18, 2022

Deshmukh, V., P. V. Vijaya Kumar, P. B.V. Subba Rao and
A. K. Singh, MT and AMT studies across thermal springs in
SW part of Maharashtra.

Md. Mujahed Baba, B.V. Lakshmi and K. Deenadayalan,
Characteristic of magnetic fabrics of sediments along
Kolang River, Kopili faultzone, Assam, India.

Pathan, S., K. Tahama, T. Arora, G. Gupta and T. Vijay
Kumar, Hydro-Geophysical investigation to demarcate
groundwater potential zone and assessment of aquifer
protective capacity in hard rock terrain using Dar-Zarrouk
parameters, Tapi River Basin, India.

Frontfers In Geosclences Research Conference, 2nd
Annual Conference, Physical Research Laboratory,
Ahmedabad, February 1-3, 2023

Bagiya, Mala 8., Observing the earthquakes and tsunamis
from the space: Applications and limitations.

Baglya, Mala §., A. P. Dimri, K. Heki, and Srinlvas Nayak,
Tracing the tsunami generated ionospheric signatures: An
early warning system cn the anvil.

Mohite, P., P. Rajapandy, K. Deenadayalan and B.V.
Lakshmi, Archaecmagnetic studies on ancient artefacts
from Parad, Purna River Basin, Maharashtra.

Tiwar, S_H., Mala S. Baglya, S. Maurya, K. Hekl, A. P.
Dimri, On the lithospheric-atmospheric-ionospheric
coupling during the 15 January 2022 Hunga Tonga-
HungaHa'apai Volcanic eruption.

National Workshop on Advance Observation Sysfems
for Atmospheric & Space Weather Monitoring,
SAMEER, Mumbai, February 24, 2023

Gurubaran, 8., Probing the mesosphere-lower
thermosphere (MLT) region (80-100 krn) using medium
frequency (MF) partial reflection radars.
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Two-day workshop on “Deccan Magmatism and its
Implications to the Evolution of the Western
Continental Margin of India”, Indian Institute of
Technology, Bombay, March 29-30, 2023

Anand, S.P, Can geopotential data image sub-basalt
structures —case studies from Deccan Volcanic Province.

INTERNATIONAL

EGU General Assembly-2022 Vienna (Austria), April 23-
28,2022

Jadhav, A. and §. Gurubaran, Planetary wave coupling of
Atmosphere-lonosphere system at low to mid-latitudes.

3rd Eddy Cross Disciplinary Symposium: Sun, Earth,
Planet, Space, Atmosphere andOcean organized by
NASA at Vail, Colorado, USA, June 6-10, 2022

Shaikh, 2.1, A. Raghav, Geaeta Vichare, R.D'Amicis, D.
Tellonl, Super-adiabatic heating and cooling of alfvenlc solar
wind plasma.

Energetics and Dynamics of Atmospheric Regions
(CEDAR) workshop held at Austin, Texas, USA, June
19-24, 2022

Sreelakshmi, J., A. Maute, Geeta Vichare and B. Harding,
Study of zonal wind effect on the equatorial returm currents
using ICON/MIGHTI and Swarm Observations in the
Coupling.

44th COSPAR Scientific Assembly, July 16-24,2022
(Online)

Sinha, 8.,Geeta Vichare and A.K. Sinha, Categorization of
substorm friggering mechanism based on the ground
observations.

18th Annual Meeting Asia Oceania Geoscience Sociely
(AQGS) Virtual Conference, August 1-5, 2022

Adhitya P, B. Jayashree, Geeta Vichare, M.Nosé and
A.K. Sinha, Observation of upper extent of ionospheric
alfven resonator frequencies at low latitudes.

10th SCAR Open Science Conference, August 1-10,
2022 (virtual platform)

Sinha, 5., Geeta Vichare, A K. Sinha and R. Rawat,
Hemlspherle asymmetry In the cosmic nolse absorption
response during intense solar flare events.

16th infernational Symposium on Equatorial Aeronomy,
Sepfember 12-16, 2022 (Online)

Chauhan, N., V. Lakshmi Narayanan and 8. Gurubaran,
Sources of gravity waves observed over indlan equatorial
region using reverse ray-tracing.

Kakoti, G., Mala 8. Bagiya, and F.|. Laskar, The dayside
ionospheric-thermospheric changes during minor
geomagnetic storm activity of 3-4 February 2022,
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Saha, 8., D. Pallamraju, R. N. Ghodpage, Characteristics
Gravity wave scale sizes present in the plasma bubbles as
seen in in the Ol 830 nm night glow emissions over low
latitudes.

Sreelakshmi J., A Mauts, Geeta Vichare, A.D. Richmond
and B. Harding, Zonal winds in the lower ionosphere and
their effects on EEJ return currents: An observational study
using ICON/MIGHTI and Swarm.

Tulasl Ram, S.,K.K. Ajith, T. Yokoyama, M. Yamamoto and
K. Hozumi, Early development of 3-meter scale imegularities
in the topside region of an aquatorial plasma bubble.

10th VERSIM meeling at Sodankila, November 7-11,
2022

8ingh, Rajesh, Role of mesoscale convective system
(MCS) generated gravity waves (GWs) in atmosphere-
ionosphere coupling (INVITED).

The 5th ISEE Symposium, Nagoya, Japan, November
15-17, 2022

Veenadhari, B., Y. Miyoshi, M. Pandya, T. Shah, Y.
Ebihara, T. Hori, K. Asamura, S. Yokota, 5. Kasahara, K.
Keika, A. Matsucka and |. Shinchara, Variation of energetic
ions during magnetic storm and substorm time: ERG
(Arase)and Van Allen probe observaticns.

International Conference on Advances in Science of
Earth: Relevance to the Society, SRTM University,
Nanded, November 24-26, 2022

Anand, S.P. and P. Kunnummal, Crustal architecture of
greater Maldive ridge in the west-central Indian ocean.

Bagiya, Mala 8., A. P. Dimri and Srinivas Nayak, On the
tsunami generated ionospheric disturbancas over tha
Indian ccean: An early waming perspective.

Jayan, J.R.,, C.J. Kiran, Anand, S.P. and B. Longhinas,
Subsurface characterization of rock gully exposure using
Magnetotelluric scanning in Kollam, Kerala.

INDIAN INSTITUTE OF GEOMAGNETISM

Tiwarl, S.H., Mala S. Baglya, S. Maurya, K. Hekl, A.P.
Dimri and Srinivas Nayak, Seismic spheroidal modes
excited by atmospheric oscillations during the 2022 Hunga
Tonga-HungaHa'apaivolcanic eruption.

5th URSI Regional Conference on Radio Science (URSI-
RCRS 2022)” held at liT, indore, December 1-4, 2022

Shalkh, Z.1. and Geeta Vichare, Super-adiabatic cooling of
small-scale magnetic flux-ropes in inner heliosphere: PSP
observation.

Sripathl, 8., §.Tulasiram, A.Khandare, P. Shrivastava and
A. Kulkarni, Development of Advanced Digital lonosonde
System (ADIS) under lIG-SAMEER collaborative project for
ionospheric and space weather applications.

American Geophysical Union (AGU) Fall Meeting,
December 12-16, 2022, Chicago, USA (Virtual)

Jayashreg, B., A. Upadhyay, C. Nayak, Geeta Vichare
and A_P. Dimri, Influence of geomagnetic activity on the
Northem Atlantic Oscillations (NAO).

Maute, A. I, J.Sreelakshmi, Geeta Vichare, A. D.
Richmond, B.J. Harding and P. Alken, Connection between
daytime vertical zonal wind gradient and zonal current at low
latitude using ICON and Swarm observations.

Nayak, C., B. Jayashree, A. Upadhyay, Gesta Vichare
and A. P. Dimri, An investigation into possible effects of
solar variability on tropical cyclone activity.

Rawat, M. and Anand, 8.P., Lithospheric anomaly map of
Indian region derived from Swarm and Champ satellite data.

Upadhyay, A., B. Jayashree, C. Nayak, Geeta Vichare
and A.P. Dimri, Understanding the influence of the solar
forcing on the global climate.

STUDENTS CORNER

Ms. Dhanya Thomas was awarded Ph.D. degres in
Geophysics by Andhra University on the thesis entitled
“Lithospheric deformation and associated manifestation in
lenosphere using GNSS observations”, under Dr. Mala
Bagiya and Dr P. 8. Sunil (CUSAT, Kochi).

Shri Krushna Chandra Barik was awarded Ph.D. degree
In Physleson the thesis entitted “Generation of low-
frequency electromagnetic waves in the magnetosphere”,
Mumbai University, under the guidance of Prof. Satyavir
Singh.
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Shri Biswajit Ojha was awarded Ph.D. degree in Physics
on the thesis entitled “Solar wind control of wave activity in
the magnetosphere”, Mumbai University, under the
guidance of Prof. Satyavir Singh.

Shri Zubair |. Shaikh was awarded Ph. D. degree in
Physics on the thesis entitted "Solar transients and
associated space weather effects”, Mumbai University,
under the guidance of Prof. Geeta Vichare.

Ms. Trunali Shah virtually attended the fellowing
1. Sixteenth Heliophysics Summer School on "Connecting
the Heliopshere", August 1-12, 2022.
2. Sympasium on “The Future of Hellopsherle Science from
Geotail and Beyond”, Tokyo, Japan, March 28-31, 2023.
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DEPUTATIONS/VISITS ABROAD

Country

Name visited Duration Conference/workshop/symposium

Dr. Amar Kakad Japan July 1- September 30, 2022| Visiting Professor at Research Institute for
Sustainable Humanosphere, Kyoto University,
Kyoto,Japan.

Dr. B. Veenadhari Japan October 6, 2022 to Viglting Professor, Research Institute for

February 7, 2023 Sustainable Humanosphere (RISH),

Kyoto University, Kyoto, Japan.

Dr. Geeta Vichare USA June 28, 2022 to July 10, | Visited High Altitude Observatory (HAO),

2022 Boulder, Colorado, for scientific discussions
with Dr. Astrid Maute, under Nawkirk Fellowship
program.

Shri Nilesh Chauhan Japan Nevember 1, 2022 to Scostep Vislting Scholar at Institute for Space

January 31, 2023 Earth Envircnmental Research (ISEE), Nagoya,
Japan.

Dr. Bharati Kakad UAE November 5 to Collaborative research work with the space

December 5, 2022 plasma group, Khalifa University, Abu Dhabi.

Dr. Chinmaya Nayak USA December 12-16, 2022 | AGU Fall Meeting, Chicago, USA.
Dr. Gopi K.Seemala Scuth Africa  |March 26 to April 15, Visited for scientific discussions at South African

2023 National Space Agency (SANSA), and
to understand their ongoing implementation of
space weather forecast, & regional magnetic
model, South Africa.

Antarctic/Arctic Expeditions

Country -
Name visited Duratlon Expedition
Dr. M. Laxminarayana | Maitri, Antarctica 42nd ISEA Winter member
Shrl Pranjal Saikia Bharati, Antarctica 42nd ISEA Station Leader & Winter member
Dr. Navin Parihar Maitri, Antarctica 42nd ISEA Summer member

DISTINGUISHED VISITORS

Prof. B. R. Arora, ex-Director (Retd.),Wadia Institute of
Himalayan Geology, Dehradun, visited lIG on April 12, 2022
and January 25, 2023,and Interacted with sclentists and
students. He gave a talk on “Multi-Geophysical Imaging of
the Himalayan Collision Zone: Constraints on Tectonics and
Seismogensis”.

Mr. Amol Thute, Technoloegy Lead - HPC & LinuxLocuz
Enterprise Solutions Ltd.visted IIG on April 25, 2022and
gave a talk on “Introduction to High Perfermance Computing
System”.

______________ 4

Mr. S. Sriram, Indian Institute of Astrophysics, Bengaluru,
visited iig on April 29, 2022, and gave talk on “India's
contribution to the Thirty Meter Telescope”.

Prof. Ramana Murthy, NIT, Warangal, visited |I1G on April 28,
2022,and gave a talk on"Numerical solutions of Non-linear
Differential Equations”.

Mr. Arghyadeep Paul, IIT, Indore, visited [IG and gave a talk
on June 23, 2022"A Volumetric study of Flux Transfer Events
at the Dayslde Magnetopause”.

Anse—————



Dr. P.T. Jayachandran, Chair and Professor, Department of
Physics, University of New Brunswick, Canada, visited |IG
during September 13-17,2022. He also dellvered a lecture
on “Effect of Scintillation on GN8S-based TEC
Metrology“and interacted with students and faculties.

Prof. Devesh K. Sinha, Director, Delhi School of Climate
Change & Sustainability, visited on QOctober 17, 2022 and
gave a talk on "Integrated Neogene-Quaternary Oceanic
Biostratigraphy & Magnetostratigraphy: Global Correlations
and Scope for Indian Marine Neogene Sequences”.

A team of faculties from Jawaharal Nehru University (JNU),
New Delhi, visited 11G on November 11, 2022, to discuss the
Mamorandum of Understanding between JNU and IIG, to
facilitate the academic collaboration.

Dr. Anll Bhardwal, Director, PRL, Ahmedabad, and
Member, Governing Council lIG, visited KSKGRL, Prayagraj
on December 4, 2022. Dr. Gautam Gupta, Head, KSKGRL,
accorded a floral welcome to Dr. Anil Bhardwaj on his arrival.
Post lunch, Dr. Bhardwaj was taken to the Magnetic
Observatory to show the magnetic instruments in operation.
He visited the Petrology and Palacomagnetic laboratories
and showed keeninterest in their operation and applications.
He was taken around the Upper Atmospheric laboratory,
wherein he was shown the real-time plots acquired from the
Observatory instruments, the Canadian Advanced Digital
lonosonde (CADI) and from VLF receiver. Dr. Anil Bhardwaj
interacted with the staff and student members and
expressed his interest to set-up some experiments within the
KSKGRL campus. His advice and invaluable guidance will
immensely help the Center to move ahead in terms of
scientific research. Dr. Anil Bhardwaj was felicitated with a
flower bouquet and shawl. As a mark of remembrance, a tree
plantationwas also organized during his visit.

Dr. Vipin K. Yadav, Space Physics Laboratory (SPL),
VSSC, Trivandrum, visted IIG on December 5, 2022, and
gave a talk on “Magnstic field measurements at L-1 point
using Fluxgate Magnetometer (MAG) onboard Aditya-L1
Spacacraft”.

Prof. Dev Niyogi, Department of Geological Sciences,
Jackson School of Geosclences, USA, visited 1IG on
December 19, 2022, and gave a talk on "Ongoing select
research and engagement activitles at Jackson School of
Geosciences”.

Dr. Fazlul I. Laskar, Laboratory for Atmospheric and Space
Physics, University of Colorado, Boulder, CO, USA, visited
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Faculty members from Jawaharlal Nehru University {(JNU), New
Delhi and IIG discussing the Memorandum of Understanding
between JNU and IIG, to facilitate the academic collaboration.
(Bottom: Group Photo)
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Dr. Anil Bhardwaj, Director, PRL, Ahmedabad and Member
Governing Council lIG, visiting the research facilities at KSKGRL
(G}, Prayagraj.

lIG on December 30, 2022, and gave a talk on “How SpaceX
lost 38 out of the 49 Starlink satellites launched on 3rd
February 20227",

Dr. Suryachandra A. Rao, Indian Institute of Tropical
Metaorclogy, Puna,visted lIG on January 24, 2023, and gave
a talk on “High Performance Computing in Meteorology and
Oceanography: Achievements and Challanges”.

Dr. Nat Gopalswamy, NASA, USA,visted IIG on February
27,2023, and gave apopular talk on “The Dark Side of the
Sun”.
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Shri K.N. Ral, Former Chief Executive (Civil Works &
Estate), DRDO, visited KSKGRL, Prayagraj on March 6,
2023. Dr. Gautam Gupta, Head, and Dr. Rajesh Singh, AIC,
KSKGRL, accorded a warm welcome to Shri K.N. Rai on his
arrival. Shri Rai was briefed about KSKGRL campus and the
developmental activities planned. He snquired about the
water and power supply and the sewage facility in the
campus. He suggested that the earller survelllance pathway
around the campus to be repaired with a track of 1.5 m. He
adlso advised to put up barbed-wire fence above the
compound wall for safety purposes. Shri Rai also stressed
upcn the leakage and seepage issues and other procedures.
The advice and invaluable guidance of Shri Rai will
immensely help the Center to move ahead in terms of
infrastructural development.

The Environmental Magnetism Laboratory (EML) was visited
by the following distinguished seientists:

1. Prof. J.K. Tripathi, JNU, New Delhi, visited in June 2022.

2. Geologists from Geological Survey of Indla, Nagpur,

visited inthe month of July 2022.

Dr. Anupam Sharma and Dr. S. Nawaz Ali, Scientists from

BSIP, Lucknow, visited during August 28- September 1,

2022.

Prof. Devesh K. Sinha, Director, Dselhi School of Climate

Change & Sustainability, visited on October 17, 2022.

Interaction with Dr. AK. Pandey, Scientist, NGRI,

Hyderabad.

Dr. Y.Giri, IT Mumbai, visited during October 25-29, 2022.

Dr. Saumitra Misra, Geologist,University of KwaZulu

-Natal, Durban, South Africa, visited during October

27-28,2022.

. Pref. M. Radhakrishna, IIT, Mumbal and Dr. Radha

Seinivasan, Mumbai University visited on December

2,2022.

Dr. B.R. Arora, WIHG, Dehradun, visited on January

25, 2023.

10.Dr. Tyson Sebastian, Project Scientist, NCPOR, Goa,
visited during March 6-10, 2023.

11.8mt. Sugandhi Suresh, Scienfific Officer/F, BARC,
Mumbai, visited on March 13, 2023.

9.

Dr. Manoranjan Mohanty Head, Autonomous Institution
Division, Department of Science and Technology, New Delhi
visted IIG on 3rd December 2022 and interacted with faculty
members

35

Dr. Manoranjan Mohanty, Haad, Autonomous Institution Division,
Department of Science and Technology, New Delhi, interacting
with faculty members and visiting various research facilities at 11G.
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HONOURS AND AWARDS

Dr. Amar P. Kakad
Buti Foundation Award-2021, for outstanding contributions in
the field of Plasma Science and Technology.

Member of Scientific Program Committes, 37th National
Symposium on Plasma Science & Technology (PLASMA-
2022) organized by IIT Jodhpur, in association with Plasma
Sclence Sodlety of Indla (PSSI) durlng December 12-14,
2022.

Dr. Gautam Gupta

Chief Guest during the National Science Day Celebrations,
2023, at Schoel of Environmental and Earth Sciences, KBC
North Maharashtra University, Jalgaon, on March 3, 2023.

Member, Board of Studies, Department of Geotechnology,
Manonmaniam Sundaranar University, Tirunelveli, 2023.

Associate Editor, Joumal of Ground Water Research, ISSN
Number (ISSN 2321-4783), 2023.

Member, Editorial Board, Bulletin of Pure & Applied Sciences
(Geology), eISSN: 2320-3234, 2023.

Dr. Mala 8. Bagiya
Convened following two Sessions at International
Conference on Advances in Science of the Earth: Relevance
to Society (ASERS-2022)held at Swami Ramanand Teerth
Marathwada (SRTM) University, Nanded, during November
24-26,2022.

(i) Natural Hazards: Prediction and Mitigation
(iiApplication of Aland ML in Earth Sciences

Represented IIG during concluding session of International
Conference on Advances In Sclence of the Earth: Relevance

to Society (ASERS-2022) held at Swami Ramanand Teerth
Marathwada (SRTM) University, Nanded, during November
24-26,2022

Dr. Geeta Vichare appointed as an examiner for the Ph.D.
thesis entitled "Studies on the Electron Velocity Distributions
in the Solar Wind at 1AU during Solar Transient Events"”, of
Cochin Unlversity of Sclence and Technelogy, Kochl.

Dr. Geeta Vichare appolnted as an examiner for the
evaluation and final defense of the Ph.D. thesis entiled
"Investigations on Low Latitude lonosphere under Varying
Space Weather Conditions”, of ITGandhinagar.

Dr. Zubair |. Shaikh received Young Scientist Award (YSA)
in Commission-H in the URSI-RCRS 2022 conference, held
atliT Indore, during December 1-4,2022.

Dr. Anand 8. P. was nominated as Member of Executive
Council of Indian Geophysical Union {IGU} for the period
2022-2024.

Dr. Satyavir Singh
Life member of in Rass.
Member, American Geophysical Union 2022,

Dr. 8. Tulasiram
Session Convener, Session 3: Atmosphere-ionosphere
vertical coupling at low- and mid-latitudes at 16th
International Symposium on Equatorial Aeronomy (ISEA-16)
during Sepilember 12-16, 2022 held at RISH, Kyoto
University, Japan.

Guest Editor, Special Issue on “Recent advances in the study
of Equatorial Plasma Bubbles and lonosphsric Scintillation®
inthe International journal Earth Planet Physles.

TRAINING IMPARTED

Dr.Anand, 8.P.

Ms. Anjali Suresh, M.Sc. student from Department of Marine
Geology and Geophysics, Cochin University of Science and
Technology, Kochi, completed her M.Sc. dissertation work
on the topic "Depth to the Bottom of the Magnetic Scurces in
the Bastar craton and adjoining regions”, from March to June
2022.
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Dr.Anup K. Sinha

A total of 5 M.Sc. students from Department of Geology,
Central University of Punjab, are undergoing their
dissertation work as part of M.Se. curriculum, in the
paleomagnetic and petrological laboratory since March
2023. They are working on Environmental study of the
roadside dust samples, Palaeomagnetic and Petrological
studies on the dykes and granites samples of Singhbhum
and Bundelkhand Craton.
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Dr.B.V.Lakshml

Mr. Vishnu K. Nambiar, Department of Marine Geophysics,
Cochin University of Science and Technology, Kochi, has
dona his M.Sc. Project work on "Mineral magnetic and
geochemical properties of sediments from Dudhnai River,
Assam’, during April-June 2022.

Mr. Munde Newton Annarac, School of Earth Science,
Swami Ramanand Teerth Marathwada (SRTM) University,
Nanded, has done his M.Sc. digsertation work on "Mineral
magnetlc properties of sediments from Kheridhara sectlon
along Krishnai River, Assam®, during April 25-May 18, 2022.

Dr. Gautam Gupta

Ms. S. Aswathy, Department of Marine Geology and
Geophysics, Cachin University of Science and Technelogy,
Kochi, has completed her dissertation in the partial fulfillment
of the requirements for the Master of Science in Marine
Geophysics on the topic®Appraisal of groundwater quality
based on Integrated Water Quallty Index and GIS In coastal
Sindhudurg district, Maharashira®, during March-June,
2022.

Mr. Sohelkhan Pathan, School of Earth Science, SRTM
University, Nanded, completed his dissertation in the partial
fulfiliment of the requirements for the Master of Science in
Geophysics on the topic‘Evaluation of aquifer hydraulic
parameters from geo-electrical sounding and hydro-
geochemical data of Suki River basin, Raver Taluka, Jalgaon
Dist., Maharashtra", during May, 2022.

Dr. C.P. Anil Kumar

Ms. Manju S.,Integrated M.Sc. (Physics), Dept. of Physics,
M.S. University, Vadodara, received training for “External
magnetic field periodicities and their signature in the
terrestrial environment”.

Dr. §.Sripathl

Ms. Sreelaxml| Purushothaman Nair has done her M.Sc.
(Physics) dissentation work sentited “Estimation of bottom
side electron density profiles using real height analysis
(POLAN) under quiet and disturbed periods over Tirunelveli®
during February 24-May 24,2022 for the partial fulfillment of
award of M.Sc. in Physics, K.J. Somaiya College of Science
and Commerce, Mumbai.

Ms. Muskan Ansari has done her M.Sc. {Physics)
dissertation work entitled A study on winds and wind shears
for the oceurrence of blanketing Es layers and Counter
Electrojet (CEJ) events over Indian region®, as a part of her
Postgraduate degree curriculum during July 11 to
September 23, 2022,

Dr.Navin Parihar

Internship guidance rendered to Ms. K. Anusiya M.Se.
(Integrated) Student, Department of Physics, M.5.
University, Tirunelveli.

Dr. Satyavir Singh

Ms. Prajakta Mahesh Mhatre of Department of Physics, K.B.
Patil College, Vashi, Navi Mumbai, carried out her M.Sc.
project on "Linear Dispersion of Kinetic Alfven Waves® from
July 11-September 29, 2022,

Dr.B. Remya

Ms. Tisa John, student from Department of Physics, Vellore
Institute of Technolegy (VIT), Chennai, carried out her M.Sc.
dissertation on the title “Study of high amplitude EMIC waves
during quiet geomagnetic conditions”. from January S-April
21,2023.

PARTICIPATION IN SPECIALIZED WORKSHOPS/TRAINING COURSES

Dr. Amar P. Kakad

Attended a tralning program in Administrative Vigllance
conductad by the Department of Sclence and Technology,
New Delhi, during June 15-17, 2022 for Vigilance Officers.

Attended a two-day Online Training on “Advance Course on
Preventive Vigilance” from May 18-19, 2022 organized by
National Productivity Council, Delhi.

Dr. K. Deenadayalan
Participated in Brainstorming workshop on “Deccan
Magmatism and its Implications on the Evolution of Westem
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Continental Margin of India® held at Depariment of Earth
Sciences, lIT, Bombay, during March 28-30, 2023.

Dr.B. V. Lakgshmi

Participated in Brainstorming workshop on “Deccan
Magmatism and its Implications on the Evolution of Western
Continental Margin of India" held at Dapariment of Earth
sciences, Il T, Mumbai, during March 29-30, 2023.

Participated (Nominated) in Brainstorming meeting on the
"Geophysical aspects of Geological Exploration of Amery lce
Shelf (GeoEAIS)” held at NCPOR, Goa, on March 11,2023,
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Dr. Vaenadharl, B., attended the 10th VERSIM meeting at
Sodankila, during November 7-11, 2022 in virtual mode.

Dr. Geeta Vichare participated in NIAS-DST Programmae on
“Policy for Science and Science for Policies” during August
22-26, 2022 at NIAS, Bangalore.

Dr. Rabin Das participated in the 3rd Intemational Virtual
Warkshop on Global Seismology & Tectonics (IVWGST-
2022), Geoscience & Technology Division, North East
Institute of Science & Technology, Jorhat, Assam,
September 20-30, 2022.

Drs Nava Kumar Hazarika, Ganpat Surve, Ajlsh P 8a]i
participated and put [IG exhibits in PHD Chamber of
Commerce and Industry (PFHD CCI) 2nd Edition
MOMENTUM - North East 2023, Guwahati, January 20-22,
2023

INDIAN INSTITUTE OF GEOMAGNETISM

NEGRL- IIG team at 2nd Edition MOMENTUM North East 2023
Guwahati

OFFICIAL LANGUAGE (HINDI)

Rajbhasha Adhikari Amar P. Kakad
Asst. Director (Official Language) J. Kamra
Hindi Advisor Manju J. Singh
L.D.C K. Shelatkar

In compliance with the provisions of the official Languages
Act, Rules made thereunder, the Annual Programme, and
other directives issued from time to time by the Department
of official Language, the Institute regularly undertakes some
impartant and special activities to enhance the pragressive
use of official language Hindl among its staff members.

The Institute has organized 'Hindi Mah' during September-
QOctober, 2022. The Hindi competitions organized during this
perlod Included Essay Writing, General Knowledge,
Crossword, Sentence Construction and Typing competition
on computer, which were well attended by the staff membars
& research scholars. A total of 40 prizes were given to the
winners In these competitions.

The Institute celebrated World Hindi Day on January
10, 2023 and organized ‘Review Writing' competition on
Hindl books avallable In the lbrary. A total of 10 participants
participated and 6 prizes were awarded forthe same.

During the year, ths Institute actively participated in various
competitions organized by Navi Mumbai Town Official
Language Implementation Committee (TOLIC). The institute
also participated in the best house magazine competition of
TOLIC and bagged first prize for its six-monthly house
magazine ‘SPANDAN' in the central govermment offices

category.
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The Hindi House Magazine "SPANDAN" is being published
on a six-monthly basis (2 issues annually), which includes
both scientific & technical articles. The magazine is being
sent fo various scientific and educational institutes/
universities in the country.
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Institute bagged the Navi Mumbai TOLIC's first prize the best
magazine award for the house magazine SPANDAN.

During the yaar, four Hindi Workshops {1 in virtual mods and
3 in-person) were organized on different topics for the staff of
the Institute, in which around 85 members participated. Two
workshops were conducted by Asstt. Director (OL) of the
Institute for the technical/academic staff and one workshop
was conducted by Dr. Rakesh Kumar Parashar, Dy. Director,
Hindi Teaching Scheme, Deptt. of Official Language,
Belapur, Navi Mumbai, who was invited to provide guidance
for typing/ransiating in Hindi on the computers to all the staff
of the Institute.
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Dr. Rakesh Kumar Parashar, Dy. Director, Hindi Teaching
Scheme, Deptt. of Official Language, Belapur, Navi Mumbai
providing guidance for typingfiransiating in Hindi on the
computers to all the staff of the Institute.

Under the annual incentive scheme, during the Annual Day
Celebrations 2022, 10 staff members of the Institute were
awarded with cash prizes for doing their official work in Hindi
throughout the year. Apart from this, 4 children of employees
were awarded with cash prizes for scoring very good marks
in the Hindi/Sanskrit subjects in10th Class examination

Director, Rajbhasha Adhikari, and Asstt.Director (Cfficial
Language) of the Institute attended wvarious meetings/
seminars held under the aegis of TOLIC, Navi Mumbai and
other organizations.

Staff members attending Hindi workshop at [IG, Panval.

to-day official work in Hindi.

SCIENCE OUTREACH ACTIVITIES

Indian Insfitute of Geomagnetism, a premier institute,
conducting basic and applied research in the field of Space
Science and Geomagnetism, is regularty conducting various
public outreach activities for the students and common
people. The science outreach activiies are regulary
conducted at |IG’s regional Centers and Magnetic
OCbservatories across the nation. Under this program, during
2022-2023 over 5500 students were benefited. The various
challenges encountered post-COVID were overcome by
implementing new program called as "Reach the
Unreached”. The new program implemented by |IG in the
Post-COVID period to attract more students was successful
and appreciated by many schools. With this program, large
number of students could be reached. Particularly, it could
reach and motivate minds of the young studsnts coming from
the grassroots level by arranging programs in their native
languages. Real-time observations of solar surface and
sunspots via telescope, quiz and slogan competitions, comic

books, rock display, audio-video shows were in high demand
during the science outreach activities. The public cutreach
team work tirelessly to make common people and students
aware about the Earth and space science related research
carried outatllG.
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Students being explained the concepts of geomagnetism and
allied fields through instrumenis and lectures during various
outreach programs organized by lIG.

NATIONAL SCIENCE DAY 2023

National Science Day is being celebrated on February 28
every year in commemoration of Sir C.V. Raman's discovery
of the Raman Effect on February 28, 1927. The theme for
National Science Day 2023 is ‘Global Science for Global Q Ty
Waellbeing'. A popular talk on “The Dark Side of the Sun” was @ -
given by Dr. Nat Gopalswamy, NASA, USA, on February 27, o il
2023.

. By ==
School students participating in the sit and draw competition
during the Science Week 2023 celebrations at I1G.

Prof. A. P. Dimri, Director, |IG addressing Students and visitors '
at 1IG during Science Day

Dr. Nat Gopalswamy dellvering a popular science lecture during
Science Day 2023 celebrations at lIG.
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Science Week 2023 being celebrated at Magnetic Cbservatories and Reglonal Centers of 1IG.

Seminar / workshop /events conducted by G under
outreach activities:

1. On January 13, 2023, Indian Institute of Geomagnetism  3.Indlan Institute of Geomagnetism participated In the
conhducted a curtain raiser event for lISF 2022 to be held longest running coastal cleanup campaign, "Swachh Sagar
at Bhopal from 21-24 January 2023. Over 170 students  Surakshlt Sagar campaign®. Sclentlsts and students
enjoyed various science outreach activities like talks, organized beach cleaning activity at Murud in Raigad district,
rack display, comic books, solar observations, 3D globe, Maharashtra on August 29,2022

quiz, crosswords etc. Students also visited the Alibag

Magnetic Observatory.

+

Participants of the curtain raiser event of India Intemational =< - . - e
Science Festival (IISF) at 1G. e e =
Scientists and students participated in the longest running
2. One day seminar series organized at 1|G on Novemnber 9, coastal cleanup drive, "Swachh Sagar Surekshit Sagar
2022 under "Akash for Life National event® on the thems campaign” at Murud in Raigad district, Maharashira on August
“Strategic aspects of disturbances in Akash Tatva". 29,2022.
ERP & COMPUTER SERVICES
Chief Coordinator : Ajay K. Singh practice, uninterrupted IT services are provided to the staff
Member : Sushesl Kumar, Mahendra Doiphode, members and students. The network security at H.Q.
Sayali Nalawade, Tejashri Bari, network setup is improved and to bring all regional centers
Nanda 8. Shah and observatories under single central security
management. The VPN tunnels are also sstablished
Computer Centre between all centers and major observatory locations.

During this year, the computer center has got upgraded |ncreased internet bandwidth and campus Wi-Fi services at
central data-center infrastructure. The implementation ofthe .. and other regional centers are inltiated.

smart server rack unit was carried out as part of enabling the
standard data center environment for the critical server, gpp

storage, and network equipments. The new Video ERp System started in IIG since January 2019, with the
Conference room Is also made operational. As routine  yigion of computerization, automating the existing
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and streamlining systems. In this year all the modules related
to HRD are made live and are being successfully used by all
[IG staff and students. Leave madule Is live since 2019 and
along with this, during this year tour advance, LTC advancs,
CEA, property declaration, Medical Reimbursement etfc. are
made live. The dispatch processes are digitized through Dak
Seva module of ERP. During the year, one of the successful
outcomes of ERP system was to conduct the Staff
Recruitment completely in online mode with integration of
payment gateway. The recruitment for various academic and
administrative posts was conducted through Stiaff
recruitment module. For temporary posts recruitment the
NIC forms platforrn provided by NIC is also successfully
used.

INDIAN INSTITUTE OF GEOMAGNETISM

ERP portal being used is ensured with Data and Application
security. For Data security, routine backups and server for
Disaster recovery Is set up. This wlll ensure the avallabllity of
latest data in case of any disaster. For application security,
Security Audit of the portal from certified empaneled auditor
is completed. SSL cerification of the portal is also
completed.

For achieving the milestone of paperless office and support
the concept of work from anywhere, steps have been taken
towards implementing the e-Office systemin l1G.

LIBRARY AND DOCUMENTATION

Chief Coordinator : Satyavir Singh
Smita Chandra

B.l. Panchal, Sachin Jadhav

Coordinator
Members
Library

The IIG Library continued to render its services of knowledge
dissemination to the scientists, students, and technical staff
at Its headquarters, reglonal centers, and observatorles by
means of acquisition, collection management, and
dissemination of the library resources. The library staff with
the help of the IIG management dellvered quality services

both via the online medium and offline physically. The
collections added during the period is as follows:

. Added during
Sr.No. Collection 2022-2023

1. | Books, Thesis, Hindi Books, 175
Project Reports

2. | *Journalsfe-Joumals 83
subscribed by Library

3. | Scientific Publications of IIG 79

4. | Total 337

*(The above list excludes the list of more than 1400 e-
journals + Databases subsecribed by the CSIR/DST-
NKRC Libraries consortia for the lIG library)

Besides rendering library help on a daily basis, some of the
important activities and services carried out by the library
during this pericd are as follows:

______________ 4
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1. The library began the task of data cleaning and enriching
metadata. The same was completed for approximately
12000 records of English Books, Hindi Books, and

E books, using Open-Sourcetocls like Open Refine.

. New server was acquired and configured for migration to
the open-sourcelibrary management software KOHA.
Tests were carried out and are on-going with the server
for the successful migration of the first batch of records.

. The institutional repository server and software were
upgraded and bugs were identified. Work is going on for
cleaning the data within the repository. Efforts are on to
increase the functlonality of the Dspace IR software,
using outsoureed technical support.

. Profiles of Scientists wers created via the Indian
Research Information Network System (IRINS),
INFLIBNET program. The IRINS not only give the
research metrics for the individual scientists but also for
the group they belong to and the institute as a whole.

. Generation of Research metfrics figures related to the
number of publications, the impact factor, the h-index,
citations of papers produced during the year, etc. The
trends analyzed for the top authors of the institute, the top
publishers the scientists chose to publish their article with,
and the top journals the scientists chose to publish in for
the year were collected, the number of Open Access
articles published, etc was prepared by the library using
tools like the Web of Science and in-house data collected
bythelibrary.

. Library orientation to new students covered topics like the
collection, services, faciliies, etc both online as well as

physically.

Anse—————
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. An awareness was ralsed for befter usage of campus
subscribed resources via technologies enabled by
Google, for the IIG library users, anywhere, anytime, any
day, and on any device of their preference.

Library contributed to the Hindi Mah (September 14
-October 13, 2022) by displaying books in the library on
various topics. In efforts to further enhance the usage of
Hindi books and the implementation of Rajbhasha,
events like writing about the contents of a book as an
abstract, etcwere arganized.

. The library camied out the Stock-Verification including
physical verification and re-arrangement of books and
bound journals within the premises and compactor area
to make more space for books/bound volumes in the
futurse.

Library Usage during 2022-2023
1. Following are the figures of usage of the library and some
of the other services by the HQ library:

Sr.Neo. Library Service Usage Figures

1. | Average Daily HQ Library Footfall 36

2. | Issue/Return Transactions or 1380
Circulation Desk Transactions

3. | Number of Xerox copies provided 2135

4. | Number of binding work done 209

5. | Number of Abstracts Processed 161
and Displayed

6 | Number of ILL Article requests 12
handled

Head Count at HQ Library: 118 {For Sr.Nos.1-6)

2. The library usage for the e-resources facilities provided
by the library to the HQ, regional centers and
observatories ara as follows:

Sr.No.| E-resource service provided Usage Figures
1 RemoteXs services for e-resources | Logins : 166
" | (Data available : Apr-Dec 2022) Downloads : 143
2. | Daily Average Web-OPAC Hits 49
3. | i-Thenticate Plagiarism Checks 344 document
count

3. Usage Statistics of e-Journals Subscribed by the library
for the period :

____________ 4
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Number of Subscribed Resources Versus Number of Hits
—_
Hits

B AAASSdence mMAMS nCUP B Geostience Workd

KNumber of lrems

W Wiley

Some of the Subscribed Resources by Library Versus Online Usage

4. Usage Statistics of some of the Publishers subscribed by
the CSIR/DST-NKRC Libraries Consortium for the G
Library

Hits
Scence Direct _
Taylor & Francis l

o

5000 10000 15000 20000

Usage Statistics of some of the Resources by NKRC-DST-CSIR-
Libraries Consortium

[It may be noted that the Head Count for Points 2, 3 & 4 is 160
(approx.)]

Documentation

The Documentation department provides services like
designing, printing, photography, editing, scanning and
digitizing efc. to the Institute.
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Science Qutreach Activities

¥ In house designing and printing of Scientific posters and
banners for Seminars/ Symposium / Workshop and
Science Outreach Activities.

» Designed scientific posters to display permanently
outside the Dr. B.P. Singh Auditorium of tha Institute.

> Designing and printing certificates for prize winning
children of various compefitions.

» Designing and printing posters in Marathi language for
Marathi medium school.

» In the year 2022-23, new brochures and bookmarks
showing the achievements of the institute were designed
and printed in Hindi and English languages.

IIG Website

» Photographing all programs in the Institute and giving it to
the computer department for uploading on the website.

> Providing photographs (in proper format) of all
employees for the || G website.

Seminars/ Symposium/Workshop

» Designing and in-house printing of banners, tags,
certificates etc. forIMPRESS 2023,

» Flyer Making for Plasma Bubble Workshop to be held in
2023.

INDIAN INSTITUTE OF GEOMAGNETISM

Rajbhasha Hindi

» Preparing scientific posters {with image editing) in Hindi
language during the visit of Hindi Parliamentary
Inspection Committee 2023 and providing all other
necessary suppart.

¥ Designing and in-house printing of coffee table book

"3IRagsTh 50 Tiawne ad” in Hindi.

> Photography and banner preparation for Hindi mah and
International Hindi Day celebration at Institute.

lIG Publication

¥ Specifically involved in Annual Report Publication e.g.
scientific images and photos editing (setting proper
resolution) as per publication standards.

> Regular updating of the network map showing the
activitles of the Institute's work.

» Designing and in-house printing of coffee table book "50
Glorious years of |1G" in English.

Scientific Publication and Field Survey

» Editing and designing new scientific figures for scientific
andtechnlcal staff as perthelr requirement.

» Scanning and printing of topographic maps in multiple
parts to facilitate Scientific fieldwork.

SPECIAL EVENTS

Brain storming meeting on “Development of Advanced
Digital Jonosonde System (ADIS)”, May 25, 2022

A one-day brain storming meeting was held on May 25, 2022
at [IG with SAMEER Engineering team to discuss various
scientific and technical aspects of the praposed
development of the new ionosonde systern. Nearly 20
participants including students have participated in this brain
storming meeting. Director, IIG chaired the session and
welcomed the participants for the meeting. He appreciated
the importance of this MoU between IIG and SAMEER,
leading to the development of hardware and software
required for the ionosonde project. The meeting has been
conducted through hybrid mode. Several presentations wera
made from both sides inaddition to interactive discussions

The following members attended the meeting:
Prof. S.Gurubaran, IG

Dr. S.Sripathi, [IG

DrS.Tulasi Ram, lIG

Dr Gopi K. Seemala, lIG

DrMala S.Bagiya, lIG

hphwh 2

______________ 4

8 Mr. Anil Kulkarni, SAMEER

7. Mr. Ajay Khandare, SAMEER

8. Mr. Saurav Pandey, SAMEER

9. Mrs. Poornima Srivastava, SAMEER {onling)

10. Ph.D. Students (Rejesh K. Barad, Ankita Manjrekar,
Nilesh Chauhan, Ashish Jhadav, B. Gayathr,
P. Rajapandy, Satyamesh Tiwari)

11. Few technical staff attended the meeting through
online (Mr. Subrata Moulik, (MO Silchar},
Mr. N Venkatesh / Mr. Selvaraj (EGRL, Tirunelveli)
and Prabhakar Tiwari (KSKGRL, Prayagraj)

The following are the main polnts that emerged from the

meeting:

1. Discussed the need for transmission/recaption of
O-mode and X-mode separately at low latitudes to
improve the detection of polarized echoes. While linear
polarization of radio wave may be sufficient for
transmission at the dip Equator, transmission of circularly
polarized waves may play an important role in generating
a quality ionograms. Accordingly, SAMEER Engineering
team have agreed for dual polarization for transmission
freception for echo identification.

Anse—————
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2. Also discussed the need to identify O/X polarization
tagging in the software algorithms.

3. It is suggested to integrate the auto scaling
algorithms/real helght analysls algorithms as developed
by lIG scientists with the proposed system.

World Environment Day - June 5, 2022

Indian Institute of Geomagnetism (lIG) celebrated World
Environment Day with cleanliness drive and tree plantation in
and around IIG campuses on June 6, 2022. Regional
Centsers and Magnetic Observatories of lIG also participated
very actively during this celebration. |G Research Scholars
confributed significantly in cleanliness drive and tree
plantation. Prof. V.8. Kale, Former Professor and Head,
Department of Geography, S.P. Pune University, delivered
guest lecture on ‘Climate Change: Present, Past and Future’
on June 7, 2022. The lecture was followed by tree plantation
in [IG Panvel campus. The Deputy Commissioner of Panvel
Munigipal Corporation, Shri VitthalDake, also participated in
tree plantation drive at llG on June 7, 2022.

Planting of sapling by Prof. V. 5. Kale, Former Professor and

Head, Department of Geography, S. P. Pune University, during
World Environment Day atl1G.

international Day of Yoga —June 21, 2022

The 8th International Day of Yoga (IDY) was celebrated at lIG
on 21st June 2022 with a Yoga session on various Asanas as
per the guidelines by Ministry of Ayush. During the recent
pandemic time, all probably realised the importance of
mental health. The mental health care is as important as
physical health care. A lecture on mental health awareness
and importance of Yoga in stress management was also
organised at l1G on 21st June as part of the celebration of 8th
IDY. Regional Centers and magnetic observatories of 1IG
participated in this celebration with great enthusiasm.

4. HF radio wave propagation in the ionosphere using single
transmitter but its reception using multiple receiving
antennas and its advantages and applications are
discussed.

The program ended at 18:00 Hrs.

Prof. V. 8. Kale, Former Professor and Head, Department of
Geography, S. P. Pune University, delivering a guest lecture
during World Environment Day at |1G.

Planting of sapling by Prof. A.P. Dimri, Director, IIG during World
Environment Day.
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8th IDY was celebrated at IIG on June 21, 2022. On this occasion, a lecture on mental health awareness and
importance of Yoga in stress management was also organised.

‘Har Ghar Tiranga’ Campaign —August 12, 2022 and
Independence Day —August 15, 2022

IIG celebrated 76" Independence Day of India on August 15,
2022 with patriotic fervor. As part of these celebrations, Har
GharTiranga campaign was organised at 11G on August 12,
2022. ARangoli competition was also conducted on August
12, 2022. The flag hoisting ceremony was performed at l1G,
Panvel, its ragional centres and observatorias. The flag
hosting was followed by singing of national anthem and
cultural program. The research students, staff and their
families participated enthuslastically In cultural program by
singing patriotic songs, dance and deshbhakti speech.

*Har Ghar Tiranga’' campaign, under the aegis of Azadi Ka Amnit
Mahotsav, was celebrated with enthusiasm by members of IG to
mark the 75th year of India’s independence.
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Memorandum of understanding (Mol) beitween indlan
Institufe of Geomagnetism (lIG), Navi Mumbai and Birbal
Sahni Institute of Palacosciences (BSIP), Lucknow,
September 7, 2022

The Memorandum of Understanding (MoU) was signed
between Indian Institute of Geomagnetism (lIG), Navi
Mumbai and Birbal Sahni Institute of Palaecsciences (BSIP),
Lucknow on September 7, 2022. The signing of Mol was
attended by Prof. A. P. Dimri, Director, Dr. B.V. Lakshmi, Dr.
K. Deenadayalan and ShriAshutosh Shukla, Registrar, apart
from faculties from BSIP. The MoU, signed for five years, was
established to provide collaborative research programs in
specific fields of interest, student training programs, sharing
of instrumantation facility and submission of joint projects.

cnommen

Scientists from Birbal Sahni Institute of Palaeosciences (BSIP),
Lucknow and [IG signing the Memorandum of Understanding
between BSIP and [1G, to facilitate the academic collaboration.

Run for Unity — October 31, 2022

National Unity Day is celebrated on October 31 to mark the
birth anniversary of Sardar Vallabhbhai Patel. [|G celebrated
the day by conducting Run for Unity event in which Ph.D.
Research Scholars, Research Associates along with the
entire staff of lIG participated enthusiastically. A Rashtriya
Ekta Diwas Pledge was also read out collectively.

47

The Vigilance Awareness Week 2022

The Vigilance Awareness Week 2022 was observed by
Indian Institute of Geomagnetism during October
31-November 6, 2022. The CVC's theme for this year was
“Cormruption free India for a developed Nation". The week
began with administering the pledge on October 31, 2022 at
11:00 am in Dr. B.P. Singh Auditorium of Headquarters, New
Panvel, along with the staff connected through video
conferencing from three Regional Centres and ten Magnetic
Observatories of 11G situated across the country, in its true
spirit and sense. An essay writing competition was held for
employees and their families in Hindi and English languages
on the theme “Corruptlon free Indla for a developed Natlon®.
As a Vigilance Awareness event, a talk by the Commissioner
of Panvel Clty Munlclpal Corporation Shrl Ganesh
Deshmukh was organized at [IG HQ on the theme
"Corruption free India for a developed Nation™. This talk was
broadcasted to l1G's regional centers and observatories.

Oath being cbserved by all the members of |IG on account of
Vigilance Awareness wesk .

Commissloner of Panvel Clty Municipal Corporation Shri
Ganesh Deshmukh delivering a talk on the theme “Corruption
free India for a developed Natlon” atl1G.
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“Akash for life” national event regional seminar: “Strafegic
aspects of disturbances in Akasha Tatva”, November 9, 2022

To shape the solutions to the challenge of climate change
and associated environmental concems based on the
synergy of Indian philosophical tradition and modem
science, a National Conference on "Akash for Life" was
organised by Vijnana Bharati in association with various
science Ministries and Departments and Uttarakhand State
during November 5-6, 2022, at Uttaranchal University,
Dehradun, Uttarakhand.

As a part of "Akash for life” national event, Indian Institute of
Geomagnetism (I1G) hosted a one-day seminar on the theme
“Strategic aspscts of disturbances in Akasha Tatva, like
weather modification, space warfare, and climate migration®
on November 8, 2022 . The seminar was conducted in hybrid
mode (both offline and online) to reach a large number of
participants. Subject experts from various national institute
were invited. The first talk was on “Space and climate: a
palaeoclimate perspective” by Prof. Anupam Sharma, BSIP,
Lucknow. The second talk was delivered by Prof. Anand
Kumar Pandey, NGRI, Hyderabad, and the topic was
“Erosion vs tectonic variability for the evolving landscape and
assoclated hazards®. Afternoon talks were delivered by IIG
scientists. Prof. 8. Gurubaran spoke on “Impact of energetic
particle precipitation at high latitudes on atmospheric
chemistry and climate”. Prof Geeta Vichare delivered a talk
onh "Extreme space weather events-effects on geospace”.
The seminar series was concluded with remarks by Director
lIG, Prof. A.P. Dimri. Many students and researchers were
benefited by this seminar. Dr Chinmaya Nayak propased the
vote ofthanks.

INDIAN INSTITUTE OF GEOMAGNETISM

One-day workshop in the Environmental Magnetism
Laboratory (EML), November 11, 2022

A ona-day workshop was arrangedin the Environmental
Magnetism Laboratery (EML), Indian Institute of
Geomagnetism (lIG) on Novemnber 11, 2022. Dr. Anupam
Sharma, Scientist-G, BSIP, Lucknow, discussed about
Geochemical and palaeoclimate studies of lake sediments in
India. EML Research Scholars interacted with Dr. Anupam
Sharma and discussed about theirresearch areas.

Janbhagidari program

Dr. S.T. Mehetre, Nuclear Agriculture and Biotechnalogy
Divislon, BARC, Mumbal, delivered a popular Invited talk
under Janbhagidari program on December 30, 2022. The
tile of the talk was “BARC technologies for sustainable
Management of biedegradable waste”.

International Woman’s Day — March 8, 2022

Ms. Apama Ranadive delivered a talk on “Innovation &
Gender Equality, A Mantra for Thriving in the New Reality” at
lIG, New Panvel campus on the occasion of Intemational
Woman's Day.

Ms. Apama Ranadive delivering a talk on “Innovatlon & Gender
Equallty, A Mantra for Thriving in the New Realty" on the
occaslon of Internatlonal Woman's Day.

Dignitaries’ deliberating during the one-day seminar on the
theme "Sirategic aspects of disturbances in Akash Tatva, like
weather modification, space warfare, and climate migration”" as a
part of "Akash for life” national event on November 9, 2022.
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Inspiring the Minds of Post - Graduatesfor Research in
Earthand Space Sciences (IMPRESS)

For any research organization, one major responsibility is to
attract, train and develop skilled manpower in the field of
science and technology. The annual IMPRESS program of
IIG is specially designed to inspire the minds of young
students to take up research in the field of Earth and Space
Science. The goal of IMPRESS is to motivate young minds
towards selecting research as a career; to make them
experience the joy of discovery. IMPRESS would strive to
make post-graduate students realise that research is indeed
an exciting and sublime experience and an exclusive
preserve of the chosen. This programme provides a rare
opportunity for young students in India to leam about current
areas of research in Earth and Space Sciences, through
interaction and exposition sessions with 1IG scientists and
young researchers. During the meet, they are exposed to
state-of-art cbservation tools which provide them glimpses of
inner-working of the Earth’s interior and enable them grasp
the processes in the atmosphere, which are so vital for very
survival on this planet. A programme is considered
successful when the young minds are ignited.

This year, IMPRESS was conducted during February13-16,

2023 at lIG Panvel, after a gap of 2 years because of COVID
pandemic. Reaching out to more institutions helped 11G to

i

Welcome of Dr. M. Rajeevan, former MoES Secrstary , during
IMPRESS 2023.

double the participants than usually used to attend. There
were 54 participants from all corners of India who had
participated in this event. More than 20 speakers covered
various aspects of Earth, Atmospheric and Space Sciences.
From earth to atmosphere to near and far space
environment, the deliberations ranged from a more general
to intermediate fo advanced discourse into the various
subjects.

It was inaugurated by, Dr. M. Rajeevan, former MoES
Secretary on February 13,2023. The participants had many
lively interactions with the guest speakers. A separate 30-min
open-for-all wrap-up session was arranged on the last day,
wherein four of very senior scientists responded to
participants’ questions and clarified their doubts on the
scientific content deliberated upon during the entire
programme.

The participants also had the opportunity to listen to Dr. S.
Chandrasekhar, Secretary, DST, who was the Chief Guest
for the Valedictory Session on the concluding day. The
Secretary, DST, in his valedictory address, spoke brisfly
about the history of science and then went on to deliberate on
some of the recent advances in science including those in
medicine. The participants were urged to keep in mind that
the regearch they would choose to pursue should meet the
needs ofthe soclety.

Prof. A. P. Dimri, Director, 1IG addressing the participants of
IMPRESS 2023.

Dr. M. Rajeevan, former MoES Secretary, addressing the participants during IMPRESS 2023.
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Valedictory cum cpen-for-all wrap-up session of IMPRESS 2023

IMPRESS 2023

Inspiring the Minds of Post-graduates for Research in
Earth and Space Sciences

1318 February, 2023

BB, L Singh Auditofium

Indlan Institite of Geamegnetism |G, Murmbai

Secretary DST Dr. 8. Chandrasekhar Faculties and participants
of IMPRESS 2023

INDIAN INSTITUTE OF GEOMAGNETISM

Eminent guests and faculties dellberating on various aspects of
Earth, Atmospheric and Space Sclences during the IMPRESS 2023.
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DST Secretary Dr. 8. Chandrasekhar addressing during Prof. A.P. Dimri, Directar, IlG, felicitating Dr. 8. Chandrasekhar
IMPRESS 2023. during his visit to lIG.

DST Sacretary Dr. S. Chandrasekhar visiting the Environmantal DST Secretary Dr. S. Chandrasekhar visiting the Instrumentation
Magnatism Laboratory. Saction.

DST Secretary Dr. S. Chandrasekhar inaugurating the Planting of sapling by DST Secretary Dr. S. Chandrasekhar at
Computational Fluid Dynamics Lab & Video Conference room G.
at 1G.
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IIG STAFF WELFARE AND RECREATION CLUB

IIG celebrated Its glorious 51st Annual Day on Aprll 1, 2022
coinciding with the Nation's Azadi ka Amrit Mahotsav
celebrations. Due to Covid -19 pandemic situation, the 5C0th
Annual day could notbe celebrated in 2021.

The 51st Annual Day was celebrated in a grand manner.
Prof. Ranjan R. Kelkar, former Director-General of India
Meteorological Department, New Delhi, was the Chief
Guest, while Dr. Anil Kulkarni, Program Director, SAMEER,
IIT Mumbai, and Dr. Sunil Gitte, Director, NIPHTR, Nawi
Mumbai,were the special guests on this occasion. Staff
members and their families and former employees of 11G
were invited to ba part of this special oceasion. The [IG’s
scientific progress and achievements made during the last
five decades were on digplay through pesters, models, and

sclentific Instruments for the Invitees. The event was
inaugurated with a welcome address by Prof. S.Gurubaran,
Director-in-Charge, 1lG, by briefing the Annual progress of
scientific achievements and milestones of 11G's magnificent
journey. It was followed by the Foundation Day lecture on
"Geomagnetism and Metecrology in India: History &
Qutlook” delivered by the Chief Guest. The Chief Guest
presented long service awards to four lIG employees who
have completed 25 years of distinguished service.
Rajbhasha awards were alzo presented to staff members.
The event concluded with a vote of thanks and recitation of
the national anthem. The afternoon session comprised of
colourful cultural activities by employees, students, and their
family members.

Chief Guest Prof. Ranjan R. Kelkar, being explained the
geomagnetic instruments of lIG.

Lighting the traditional lamp by Prof. Ranjan R. Kelkar, former
Director-General of India Meteorological Department, New Delhi,
during lIG Foundation Day.

Prof. 8. Gurubaran, Director-in-Charge, delivering the Annual
Progress report of lIG.
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Chief Guest Prof. Ranjan R. Kelkar delivering the Foundation
Day lecture.
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Chief Guest Prof. Ranjan R. Kelkar presenting the Long Service award to staff members.
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Prof. 8. Gurubaran, Director-in-Charge, ﬁellcltatlng Chlef Guest
Prof. Ranjan R. Kelkar during [1G Foundation Day.
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Haldi Kurnkum function was arranged by the club on January
16, 2023, forthe female staff and students of Institute.

A one-day picnic to Alibaug, was arranged on March 18,
2023. Staff members and students with families participated
in the picnic with great fervor and made it a grand success.

The Club, on behalf of the Institute, bid farewell on
superannuation to Dr. S.K. Bhardwaj and Shri Vinod
Chauhan on June 30, 2022, Dr. Vinit C. Erram {under VRS)
on October 31, 2022 and Shri S. Amirthraj on March 3, 2023.

The club continued to provide recreational facllities to staff
members during the allotted time. The co-operation and
support extended by staff members are deeply
acknowledged.
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In Service of the Nation.....

Indian Institute of Geomagnetism (l13) is a premier research
institute of national and international importance,
energetically engaged in basic and applied research in
Geomagnetism and allied areas of Geaphysics, Atmospheric
& Space Physics and Plasma Physics. The study of
Geomagnetism encompasses the entire Heliosphere
starting from the centre of the Earth extending to all the
planets and the Sun itself. The vision of IIG is to promote,
gulde, and conduct research In all branches of
Geomagnstismn and enable India become a global
knowledge centre. IlG currently operates 12 geomagnetic
observatories and three regional centres. The Institute
regularly participates in the Indian Expeditions to the Arctic
and Antarctic.

The mandate of the Institute is also to maintain and
modernize the magnetic observatories under its
magnetometer network, establish new observatories and
publish high quality data as Indian Magnetie Data volumes.
These magnetic records are useful for understanding the
electrical current systems flowing in the near space
environment, which has a bearing on monitoring and
assessing the fitness of satellite navigation systems. The
World Data Center (WDC)-Geomagnetism, Mumbal, Is a
member of the Intemational Council for Science-Word Data
System. IIG regularly calibrates the magnetic compasses of
Indian Navy, Indian Coast Guard, Naval Air Stations.

Some major and significant accomplishments on the
research front include the study of airglow, aurora, and their
dynamiecs at Maltrl's sub-auroral locatlon. GRAAS and all-
sky imaging provide data on tha Mesosphere-Lower
Thermosphere-lonosphere region, allowing analysis of
geomagnetic activity, various auroras, and ionospheric
disturbances. The SCR particle detector investigates cosmic
ray flux influenced by solar and geomagnetic activity,
contributing to Space Weather and the Solar-Terrestrial
Relationship.

During a minor geomagnetic storm on 3-4 February 2022,
the launch of 38 SpaceX Starlink satellites experianced
notable technical and economic consequences.
Researchers at G analyzed GPS-TEC and GOLD
measurements, revealing unexpected changes in
thermospheric composition and temperature, such as
increased O/N2 and decreased TEC. The MAGE model
simulations attributed these variations to a strong morning
Counter Electrojet (CEJ) caused by the disturbance dynamo
electrlc (DDE) field generated by equatorward
thermospheric winds. This combination of neutral dynamics
and electrodynamic forcing resulted in significant
ionospheric fluctuations during the storm.

______________ 4

Using almost seven years of Swarm satellite data, a
Lithospheric Anomaly Map (LAMI-1) of the Indian sub-
continent was generated. LAMI-1 employed a Legendre
polynomial inversion technique {n=6-50) on residual data
obtained by removing main and external field variations
using the Chaos model. A subsequent model, LAMI-2, was
developed with improved amplitude and wavelength
compared to LAMI-1. Beth LAMI-1 and LAMI-2 exhibited
enhanced resolution of lithospheric anomalies compared to
the magnetic anomaly map derived from MAGSAT data.
Satellite-derived crustal anomalies revealed long-
wavelength features across the Indian sub-continent, with
distinctive magnetic signatures observed in various tectonic
provinces, including the Deccan Volcanic Province,
Himalayan Belt, Saurashtra-Marwar block, Shillong Massif,
and Archean cratonlc areas.

Aresearch Iz being cartied out to comprehend the Influence
of solar variability on Earth's climate across various
timeframes and locations. Research objectives encompass
studying the impact of geomagnetic effects on Northern
Atlantic oscillations, assessing solar variability's role in
tropical cyclone activity, investigating long-term solar activity
effects on OCuigoing Longwave Radiation (OLR), and
exploring potential connections between CIR-driven storms
and flash floods. Examination of IBTrACS data reveals initial
findings of a robust inverse relationship between solar
activity and tropical cyclone occurrencs in the North Atlantic
region. Extreme tropical cyclone events are more probable
during the declining and minimum phases of the solar cycle,
particularly under low solar activity conditlons {SSN < 50).

The groundwater quality study in the Mann River basin,
Maharashtra, assessed comrosion severity caused by
groundwater usage. Chemical analyses of 43 samples
aimed to evaluate the leaching of materials from drinking
water supply pipes, posing health risks for residents.
Physicochemical parameters were used to compute
corrosion indices and drinking water quality index, ensuring
compliance with permissible limits. lrrigation water suitability
was also assessed. Most samples exhibited high corrosion
and calcium carbonate deposition, while a few showed
different trends. G1S-based maps aided in making informed
decisions about water corrosion In the study area.

Efforts are underway to develop a user-friendly Electrical
Resistivity Tomography (ERT) instrument for groundwater
and mineral exploration. Upgrades include a higher voltage
power supply unit, implementation of a high inputimpedance
amplifier, a current limiter circuit, and noise immunity
enhancements through averaging. Calculation of resistance

Anse—————
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from electrical parameters is embedded in the application.
Additional features include a relay for offset potential
measurement Isalation and a separate access point for
seamless communication. Comparison with a commercial
earth resistivity tester and repeatabilty tests ensure
measurement reliability for the IIG-ERT system.

The Indian Institute of Geomagnetism organized public
outreach activities across the country, benefiting over 5500
students in 2022-2023. Despite post-COVID challenges,
their successful program “Reach the Unreached" attracted
more students, especially from grassroots levels, through
native language programs. Real-time solar observations,
competitions, comic books, rock displays, and audio-video
shows were popular during the outreach activities. The
dedicated public outreach team alms to ralse awareness
about Earth and Space Science research conducted at lIG.
IIG organlzed a curtain ralser event for 1ISF 2022, providing
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science outreach activities to over 170 students. IG also
hosted a seminar series on "Strategic aspects of
disturbances In Akash Tatva" as part of the "Akash for Life
National event™ on November 9, 2022. |IG participated in the
"Swachh Sagar Surakshit Sagar campaign” by organizing a
beach cleaning activity at Murud in Raigad district,
Maharashtra, on August 29, 2022. Scientists and students
took partin the coastal cleanup campaign.

In summary, significant advancements have been achieved
in comprehending geophysical processes and Sun-Earth
interactions. Future endeavors will concentrate on
lonaspheric Seismology, Impact of Solar variability on the
Earth's climate, emphasis on Space weather, Climate
variability, and utilizing data from Indian Space Missicns for
Earth and planetary atmosphere research. Additlonally,
thers is a focus on developing in-house geophysical
instruments for fleld surveys.
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CORPORATE SOCIAL RESPONSIBILITIES

CITIZEN CHARTER

Information/ suggestion on the functioning of the Institute can
be obtained/given by the public. The following nodal officers
have been nominated for this purpose:

Central Public Information Officer (CPIO):

Prof. A. K. Singh, (Professor E)
Indian Institute of Geomagnetism

Plot No. 5, Sector-18

New Panvel (W), Navi Mumbai-410218
Maharashtra

Tel.:022- 27484158

Fax: 022-27480762
E-mail:ajaykishore.s@iigm.res.in

Appellate Authority:

Prof. S. Gurubaran, (Professor G}
Indian Institute of Geomagnetism

Plot No. 5, Sector-18

New Panvel (W), Navi Mumbai-410218
Maharashtra

Tel..022-27484227

Fax: 022-27480762
E-mail:gurubaran.s@iigm.res.in

RESERVATION POLICY

The Institute has been implementing the reservation
policy of the Govt. of India from time to time.

STAFF PROFILE

B4 [ sanctioned staff strength

| Staff strength as on
31 March, 2023

T2
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41 41
36
11 o7

Academic Technical Administration Maintanance

ACTION TAKEN NOTE ON AUDITORS REPORT

No serious adverse comments have been received.
However, replies to some of the observations made are
appended with the Audit Report of the Institute for the year
2022-2023.

MOBILIZATION OF RESOURCES

The Institute has been constantly making endeavors to
mobilize resources by extending its scientific and technical
expertise to organizations like ISRO, DRDO, AAl etc, and by
seling magnetometers and magnetic data to oulside
organizations. During the year 2022-2023, the Institute
received funds for carrying out the objectives of various
spensored projects. The gains from sponscred projects in
terms of academic activity are immense.
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AUDIT REPORT
2022-2023




" GRANDMARK

INDEPENDENT AUDITOR'S REFORT

To,

The Governing Council, -

Indian Institute of Geomagnetiam,

Autonomous body formed by Department of Science & Technology, Government of India
(Trust Registration No. AF/2375, Society Registration No. Bom 91/71 GBBSD)

Panvel, Navi Mumbai

Opininn

We have mdited the financial statements of Indian Institute of Geomagnetism (hersinatier referred to
as ‘the Institute”) (the entity), which comprise the balance sheet as at March 31, 2023, and the Income
and Expenditure Account for the year then cnded, and notes to the financial statements, including a
sammary of significant accounting policies and other explanatory Information (heremaftet referred to
as ‘the Financial Statements*),

Emphasis of matter

We draw attention to:
i) Note no. 7 under notes to accounts relating to nom-accounting of property in
occupation of the institute which was previously belonging to MD;
ii) Note No. 9 under notes fo accounts relating to non-provision of Gratuity Liability,
T.eave Incashment and Commuted Pension liability for coatinuing employess (as
fully explained in detail in the Notes);

Basis for Opinion

We conducted our audit in accordance with the Standards on Auditing (SAs) issned by ICATL Our
responsibilities onder those Standards are further deseribed in the Auditor’s Responsibilities for the
Audit of the Pinancial Statements section of our report. We are independent of the enlity in
accordance with the Code of Ethics issued by ICAI aud we have fulfilled ow other ethical
vesponsibilities in accordance with the Code of Ethics. We believe that the audit evidence we have
obtained is sufficient aud appropriate to provide a basis for our opinion.

GRANDMARK & Associates
CHARTERED ACCOUNTANTS

104, Saikrupa Bldg., Plot Na. 03, Matheran Road, Sectar-1, New Panvel Fast, Panvel, Navi Mumbai, Maharashtra - 410206
T: +01-22 27451654, 27481659 M: +91-9322288357 E: mahendarkumar®@grandmarkca.com, m_jain_ca@yahog.com

H.0. : 118, LGF, Navjivan Vihar, Malviya Nagar, New Delhi - 110017
www.grandmarkca.com, info®grandmarkca.com

Branches : Bengaluru | Gurugram | Karnal | Kotma | Ludhiana | Mumbai | Navi Mumbai | Noida | New Delhi | Panvel | Pune | Raipur | Raitak
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Responsibilitics of Management snd Those Charged with Governance for the Fioancial
Statements

Management is respousible for the preparation of the financial statements in accordance with
applicable laws and for such internat control as management determines is necessary to cnable the
preparation of financial statements that are free from material misstatement, whether due to frand or
error. [n preparing the financial statements, management is responsible for assessiog the entity’s
ability 10 continue as a going concern, disclosing, as applicable, matters related to going coucern and

using the going concern basis of accounting unless management sither intends to liquidate the entity
or to cease operations, or has no realistic alternative but to do so. Those charged with governance are
Tesponsible for overseeing the entity’s financial reporting process.

Auditor’s Responsihilities far the Audit of the Financial Staterments

Our objectives ate 10 obtain reasonahle assurance about whetler the financial statements 2s u whole
are free from material misstatement, whether due to fraud or error, and to issue an anditor’s report that
ingludes our opinion. Reasonable assurance is a high level of assurance, but is not a guarantee that an
audit conducted in accordance with SAs will always detect a material misstatetnent when it exists.
Misstutcments can arise from fraud or error and are considered material if, individually or in the
apgrepate, they could reasonably be expected to influence the economic decisions of users taken on
the basis of these financial statements.

As part of an andit in accordance with SAs, we exercise professional judgraent and maintain
professional skepticism throughout the audit. We also:

s [dentify and assess the risks of naterial misstatement of the financial statements, whether due
to Gaud or error, desipn and perform audit procedures responsive to those risks, and obtain
audit evidence that is sufficient and appropriate to provide a basis for our opinion. The risk of
not detecting a material misstatement resulting from fraud is higher than for one resulting
from etror, as frand may involve collusion, forpery, intentional omissions, misrepresentations,
or the override of intcrnal control.

¢ Obtain an understanding of interpal contral relevant to the audit . order to design audit
procedures that are appropriate in the circwnstances, but not for the purpose of expressing an
cpinion oo the effectiveness of the entify’s internal control.

= Evaluatc the appropriateness of accounting policies used and the reasonableness of
accounting estimates and related disclosures made by management,

s Conclude on the appropriateness of management’s use of the poing concern basis of
accounting and, based on the aundit evidence obtained, whether a material uncertainty exists
related to events or conditions that may cast significant doubt on the entity’s ability to
continue as a going concern, If we conclude that a material uncertainty exists, we are required
to draw attention in onr auditor’s report to the related disclosures in the financial statements
or, if such disclosures are inadequate, to modify our opinion. Owr conclusions are based on
the audit evidence obtamed up 1o the date of our auditor’s report. However, future events or
conditions mey cause the entity to cease to continne as a going CONCEIL.
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We communicate with those charged with govemance regarding, among other matters, the planned
scope and timing of the audit and significant audit findings, including any significant deficiencies in
iatemal control that we identify during our audit,

We also provide those charged with governance with a statement that we have complied with relevant
ethical requirements regarding independence, and 1o communicate with them all relationships and
other matters that may reasonably be thought to bear on our independence, and where applicable,
related safeguards.

For GRANDM A RK & Associates
Chartered Accountants
Farm registration number ~ 01)317N

CA MAHENDAR KUMAR JATN
Partner

Membership number - 049444

UDIN - 23049444BGWXZH9596

Place: PANVEL
Date: 18-08-2023
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INDIAN INSTITUTE OF GEOMAGNETISM, MUMBAI
Autonomous body formed by Department of Science & Technoltogy, Government of India
{Trust Registration No. AF/2375, Society Registration N, Bom 91/71 GBBSD)

SIGNIFICANT ACCOUNTING POLICIES AND NOTES TO ACCOUNTS

Indian Institute of Geomagnetism is an autonomouws body under the Department of Science and Technology
{DST), Government of India. The Institute’s main activity is selentific research in the field of Geomagnetism.

A SIGNIFICANT ACCOUNTING POLICIES:

1) ACCOUNTING CONVENTION:

2} The Financial Statements are prepared under the historical cost convention on the basis
of going concem and in accordance with the applicable Accounting Standards Issued by
The Institute of Chartered Accountants of India [1CAL) except AS-11 relating to Accounting
for the Effects of Changes in Foreign Exchange Rates’ and AS 15 refating to ‘Employes

Benefits’

k) The Institute genarally foliows the mixed system of accounting. It recognizes Government
grants and those with significant uncertainties on cash basis and other income and
expendlture on accrual basis. Expenditure s recognised based on grant amount available

to be utilized during the financial year.

2) FIXED ASSETS:

Fived Assets are stated at their original cost of acquisition / Installation. Fixed assets are shown
net of accumulated degpreciation without any adjustment of foreign exchange fluctuation gain/
(loss) and capital grant racelved against the specific asset. Subsequent expenditure related to
an item of fixed asset is addad to its book value only if it increases the future benefits from
existing asset beyond is previously assessed standard of performance. All other expenses on
axisting fixed assets including day-to-day repairs and maintenance expenditure and cost of
replacing parts are charged to the Income and Expenditure Account for the period to which

such expenses are incurred.

Losses arising from the retirement of, and gains or losses arising from disposal of fixed assets
wihich are carvied at cost are recognised in the income and Expanditure Account,

3) DEPRECIATION

a) ODepreciation 1s provided on pro-rata basis on Written Down Value methad
corresponding to the rates prescribed under Section 32 of income Tax Act, 1961 as

tabulated hereunder:

Block of assat Rate of
depreciation

Land and Building 5%

Furniture and Fixtures 10%
Office Equipment 15%
Motor Vehicle 15%
Computer and software 40%
Laborstory Equipment 15%
Bocks ) 40%
Electrical installation 15%
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b} Assets costing Rs.5000/- or less each is fully expensed out in the year of acquisitian.
¢} Leasehold fand Is ameortized over the period of lease,

4) CAPITAL WORK IN PROGRESS

Capital Work-in-progress is stated at the amount spent up to the date and advances made
to respective parties if backed by asset. If the expenditure 15 not backed by asset, the same
is recorded as Pre-operative Expenses (Project) under the head Miscetlaneous
Expenditure,

5) GOVERNMENT GRANT

Government grants are accounted on Receipt basis. The Institute recefves funds fram
Department of 5cience and Technology {D5ST) under three heads:

a) Grant-in-aid-Salary

b) Grant-in-aid-General and

¢] Grant-in-aid-Capital

Grani-in-aid-Salary and Grant-in-aid-General are accounted in Income & Expenditure
statement of the Institute., Grant-in-aid-capital plan Is accounted in the Balance Sheet under
the head “Capital Fund”.

6] QTHER INCOME

Subscriptions — Medical subscriptions collected from certain employees towards medical
benefits on their retirement is recognized as income on receipt basis in the year of collection.

Interest - Interest income Is recognised on a time proportion basis taking into account the
amount outstanding and the applicable interest rate on fixed deposits placed with banks.

Other income — This comprises of income from project work, tncome from hostel/guest house
receipts and miscellanaous income, This Income is recognized on receipt basis.

7) INVENTORIES

Closing Stock is valued at cost or market price whichever is less on First In First Out Method
(FIFO) basis and certified by the management of the Institute as to quantity and methed of
valuation. {tems includad in invantory are spares and other stationery material.

8} RETIREMENT BENEFITS:

Contribution towards provident fund for all employees is made to a separate fund account
that is managed separately by the organisation. Such benefits are classified as defined
contribution schemes as the arganisation does not carry any furlher obligation, apart from the
rontributions made on a monthily basis,

Gratuity, Leave Fncashment and Commuted Pension Liability are provided for those
employees who are going to retire in the next financial year. No provision is made for
continuing employees. No separate fund is created for the above and Accounting Standard 15
{A5-15] is not followed.
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9) CONTINGENT LIABILITIES & PROVISIONS;

No provision \s made for liabllitias, which are contingent in nature, but, if material, the same
are disclosed by way of notes to the accounts and accounted on payment basis.

10) GENERAL:

Accounting policies not specifically referred to above are cansistently followed. Any deviation
from the existing policy is disclosed in the Nates to Accounts.

B. NOTES TO ACCOUNTS:

1. As per notification no. BPI 1390/317/[75)-6 dated 5™ March 1991 issued by the
Government of Maharashira; this institute has been exempted from all provisions of
the Bambay Public Trust Act, 1550, except those relating to registration contained in
Chapter IV of the said Act.

2. Contingent Liabilities —

Nature of Liability | Amount in Rupees
*TRACES demand 7,05,230

*Institute is in process of rectification to Income Tax Department by submilssion of

correction statement and the same is pending for rectification.

Nature of Liability ~ Assessment Year Amount in Rupe&

**GST | FY2017-2018 55,57,862

** Institute has filed an appeal to GST authotity against demand Notice.

Contingent Advances —
Contingent Advances balance as on 1% March, 2023 is R5.93,69,574.

The management has carried out physical verification of inventary {consisting mainty
of Stores and Spares) as at year end, As per the management there are na
discrepancies noticed during the physical verification.

Physical Verification & reconciliation of fixed assets with book was not carned out by
management during the year

Capital work tn progress as on 31"March, 2023 is verified and certified by
management / respective authorities.

Title to Property:

Properties worth Rs.1,13,18,789/- [movable Rs. 8,83,800/- and immovable
Rs.104,34,989/-) previously belonging to India Meteorological Department (LMD},
another Government department and in occupation of the Instiute have not been
accounted for in the Balance Sheet as the same have not yet been conveyed to the
Institule by the Government of India. The Institute continues use and Incur expenses
tawards maintenance of this premise.

a) In General, Provident Fund {GFPF) no. of employees as at 31¢ March 2023 is 63.
Contributions of GPF deducted from employees’ salaries have been remitted to a
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special account caffed “IG GPF Accaunt” respectively in Bank of India, Panve!
Branch. The above doesn’t form part of the institutes books of account.

b} NPS Scheme

The employees joined on or after 01.04.2004 are eligihle for “National Pension
Scheme”. The Institute has remitted the respective contributions {both employee
and smpaloyer) to “NPS Trust Account” with Axis Bank. The above doesn’t form part
of the Institutes boaks of account.

9. Gratuity Uability, Leave Encashment and Commuted Pension have heen provided as
at 31* March, 2023 for those employees who are going to retire in the next financial
year, Amount provided for as at 317 March, 2023 is Rs.5,02,26,594/- {Previous year:
Rs.1,85,60,611). Na provisicn has been made for Gratuity, Leave Encashment and
Commuted Pension payable on retirement of continuing employees. The Liability for
above is not estimated for continuing employees. Total liabllity aceruing for
continuing employees as at 31"March, 2023 is not determined and provided. The
unfunded ohbligation will be made good by the Ministry on reguest of the Institute,

10. Government Grants to the Institute
The Institute has received the following grants during the year:
Particulars B Current Year Previous Year -
As per Income & Actual As per Income  Actual grant
Exp. Account/ grant & Ewp. received
Capltal Fund received | Account/Capital
Fund
Grant-in-aid-Salary | 365100000 | 368100000 | 373500000 373000000
Grant-in-aid-General 50000000 S0000000 78000000 78000000
G rant-in—aid-CapitalJ 15300000 15000000 115300000 115300000

11. Input Tax Credit {ITC) available under GST as per various GST Acts as at March 3],
2023 is Rs.2,87,54,173/. GST credit available with the Institute as stated above can
be set-off only against liability payable towards outward taxable service that may
have been incurred or will be provided in future.

12. Loans and advances to employees and others outstanding as at 317 March, 2023 is
Rs.60,99,598 {Previous Year Rs. 66,19,758 /-). Adjustment will be made as and when
the approvals are communicated to the accounts department.

13. Except for expenditure in foreign currency for travel purposes and Equipment’s
impart, there are no other foraign currency transactions. Hence, AS-111s not
adhered by the Institute.

14, IIG Pensien fund balance as at 317 March, 2023 Rs.7,68,38,521 (Previous year Rs.
6,75,84,934 /-) consisted asseis slda Fixed Deposits Rs. 7,17,27,116 (Previous year
Rs. 4,84,95,383 /-), Bank of indiz Bank bafance Rs.51,11,403 /- [Previous year
Rs.1,90,89,535 /) and Uability side represents Earmarked/Endowment Funds
(Pension) Rs. 7,65,38,521 and 3D0000/- payable to NG, These are taken in respective
heads in IG Main Financial Statements.

15. Interest income amounting to Rs.33,30,209 earned on SDR during the year ended
March 31,2023 neaeds to be refunded back to the Ministry as per the sanction order.
This transfer entry has been accordingly reduced from interesk income. The amount
payable to Ministry Is currently classified under other current liabilities.
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16. During the year Institute Reverse of Rs 5,94,837.25 refated to journal subscription
due to excess expenses booked in FY 2021-22.

n previous year institute paid Rs 19, 20,232.02/- on 21/02/2022 to GEQ SCIENCE
WORLD for journal subscription for one-year period (lan to Dec 2022). Due to some
issue amount paid to Geo science world return back to Institute {along with forex
gain Rs 24,471.66) Rs 19, 44,703.68 on 11/03/2022.

Account section booked expense with Rs 19, 20,232.02/- in books of accounts for
joumnal subscription. tater Gea scignce world demanded amount of Rs 1349866.43/-
for journal subscription with reduce period of JAN. 2022 TO SEPT. 2022, On
25/11/2022 Institute paid Rs. 13, 49,866.43/-

Institute settled account of Geo Science World by reducing expenses of journal
suhseription to Rs 5,94,837.25/-

17. GST TDS & TCS Receivable return not filed by institute.

18. Detail of Statutory Liability are as under

Particular FY Disputed Un disputed
Liabllity Liability

GST™ 2017-18 55,57,862/-

GST 2020-21 37,800/-

GST 2021-22 7,75,511/-

GST 2022-23 2,85_,230/~

G5TTDS 2022-23 6,810/-

Income  Tax 2022-23 10,106/-

TCS

Labour Cess 2022-23 2.386/-

* Appeal has been filed by institute against demand notica on 17/08/2022 & Pre-
Deposit paid Rs 2,55,398/-.

19. Investment in fixed deposit are under-stated by Rs 1,72,372
20. Difference in opening balance between GST Receivable ledger in books of

account and GST Receivable (GST CREDIT LEDGER) as per GST portal is Rs
1,26,99,377.55 is now transferred to profit & Loss a/c under GST Expenses

Ledger
21. Detail of GST Notices settled by institute during the year from GST Credit Ledger are
as under
Financial Year AmountinRs Remark
2017-18 25,53,966/- Amount shown in profit and
2018-1%9 S,16,760/- loss account under account
2019-20 1,01,827 head of GST Expenses
2021-22 1,02,10,762/- Ledger.

22, Institute not charged GST on below mention sales

1

Particular " Amount GST Payable
SALE OF PPM 2,50,000 45,000
SALE OF DATA LOGGER | 1,50,(00 27,000

IRy $ ¢ Ae—



23, Institute has failed to disclosed correct GST Turnover and GST Liabilities in GST
Return for the period 2022-23 with compare to Books of Accounts.

24. Security deposit payable amounting to Rs 3,99,297 are outstanding for more than

two vears and are unciaimed

25. Profit / loss on Sale of Assets amounting to Rs 40,582 /- comprises of the followings

| Particular Amount in Rs

| Profit on sale of Movable Assets Rs 2,82,914
Loss on sale of Movable Assets | Rs 2,42,332
Net Amount Rs 40,582/-

26. Previous year's figures have been regrouped/reclassified wherever necessary.

As per our Report of even dated.

For GRA N D M AR K & Associates For INDIAN INSTITUTE OF GEOMAGNETISM
Chartered Accountants
FRN—011317N

Partner
M.NO. — 049444 R¥OR TRUSTEE
Place: PANVEL

Dated: 18™ August, 2023

UDIN: 23049444BGWXZH9596




FORM OF FINANGIAL STATEMENTS {NON - PROFIT O_un.d.s.z_m__p._._.uzmy
TR B 90 ;. URAI ERITE SR, 7 3o, T4 ga€ - 410 218

Name of Entity : Indian Institute of Geomagnetism, New Panvel, Navi Mumbai — 410 218,
31 9 2023 7% %] 999 I | BALANGE SHEET AS AT 31°" MARCH 2023

AT 7 Amount - F,iRs.)

. S QEATT T8 { Gurrent Year as on Trawr af  Previous Year as on
CAPITAL FUND AND LIABILITIES $chedule 31/03/2023 ¥ 3AR 21/03/2022 F ATAT
dfama Al CAPITAL FUND 1 68,88,53,480 78,80,00,017
SMRER Td S / RESERVES AND SURPLUS 2 - -
| TaFe woiv=1 / EARMARKED FUNDS 3 7 .65,38.521 .75 84,974
B B 19 3N/ SECURED LOANS AND BORROWINGS 4 - .
HE& T T 39 s UNSECURED LOANS AND BORROWINGS 5 - -
™ TR ¥ <941  DEFERRED CREDIT LIABILITIES [ - .
M A TEE O MEYH ) CURRENT LIABILITIES AND PROVISIONS 7 5,44,63,722 3,74,20,585
7._ Fd | TOTAL 82,98,55,723 £9,30,05,536
=~ ofrfs ) ASSETS
&l HT YRR/ FIXED ASSETS 8 57.82,45778 56.43,56.090
(= TSy - TaTerg Tl 1 TG G S
o INVESTMENTS ~ FROM EARMARKED FUNDS ° 7A7.27.116 6.75.84.934
B~ a9 - 3/ INVESTMENTS — OTHERS 10 2,750 2,750
| qrrate, B, S1id sdie
=~ CURRENT ASSETS LOANS, ADVANGES ETC. " 17,98,80,079 26,10,61.762
o Ty 573 (9% @ 7 Sl a1 GaTTRrd (8] 8 & ©R 9F)
- MISCELLANEQUS EXPENDITURE {TO THE EXTENT NOT WRITTEN @
OFF OR ADJUSTED) @
“ A TOTAL $2,98,55,723 $9,30,05,536
| T % Y T8 feoafor & - orgst 24 ﬁgggﬂ.%%ﬁwﬁ%w@&ﬁﬂmﬂ%ﬁ%ﬂ%ﬂ
o SR AT SR B E | The sbove Balance Sheet to the beat of my knowlodge
U T A ol AR fde & TR / As per aur Reporl of even datsd. and belief cantains a true and fair account of the funds and liabilities and property
N assets of tha Trust.
A Fd dsATE T3 CHivTeH F W YIRS FRA
GEOMAGNETISM

ForGR ANTIM AR K & Associates For INDIAN INSTITUTE

AEE HBTILT 1 Chartered Accountants
Y WIFirm No.011317N

N2 NN

T T
IN CHARGE AGCOU

JIAR S MAHENDRA KUMAR JA|
HEHAl BHMembership No. : 049444

MAfER ! Partner

[/ Place : HaE / Mumbai
T / Dated - 18/08/2023

o 2 3 WA B (W X ZHS59¢
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i faa=o yas ((R-arHa R S16)
) FORM OF FINANCIAL m...)._.m_smz._.m (NON-PROFIT oxmrz_.mh._._OZQ
WM BT T : HRAN™ Yadd G, =4 99449, 741 493 - 410 218

Name Of Entity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218.

31 AT 2023 TF FT ST TY G WIdl

INCOME AND EXFENDITURE ACCOUNT FOR THE PERIQD / YEAR ENDED 31°" MARCH 2023

(XTI F Amount — &./Rs )

m% THA T/ Current Year as fd=eir9d / Previous Year as on
S/ INCOME Schedule on 31/03/2022 ¥ IFAR
311032023 & SRR
faept 7 Tra@radi | (M / Income from Sales / Services 12 790800 0
gfer / 3JaM / Granis / Subsidies 13 43,08,02,691 45,19,00,000
ek { TS / Fees / Subscriptions 14 4 32,766 3,73,511
A= 9 g (AT S[RG / TIw T9e) /7 $af Figg) 9 Fay
U 3| ) Income from Investments {income on [nvest. from 15 - -
earmarked/endow. n:.:am transferred to Funds)
e, UPHIRH 311G § 34 / Income from Royalty, Publication 15

etc. ) -
T AT / Interest Eamed 17 1,14,88,009 16,000
TR P foehl 59 W 30 31T/ Profit on sale of assets 18 40,582 5130143
HA1F / Other Income 18(a) 14,15,161
AR T¥g3M U9 TRI BIY & HER § Gl / BH]
Increase / (decrease) in stock of Finished goods and warks-in- 19 - -
progress

P TOTAL (A) 44,49,70,009 45,74,19,654
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@R Amount - ¥iRs.)

F1T | EXPENDITURE @_dd.aw FH T/ OM_“.E:- Yearas fiar a1 Previous Year as on
Schedule 3110312023 ¥ AR 31/03/2022 & HFAR
| WG @9 / Establishment Expenses 20 38,93,66,163 31,69,16,601
7 T TTHIE T SANC / Other Administrative Expenses etc. 21 11,14,53,953 0,48 14,131
g, 3raT Safd T @ / Expenditure on Grants, Subsidies ete. 22 6.04,408 6.52,400
&/ Interest 23 NIL -
nﬂﬁ.ﬂ@%@m&ﬂw—ﬂﬂ_ﬂmrgm on sale of Asset -
HHTTegA / Depreciation 8 5,72,04,803 5,38,54,583
PAITOTAL (B) 55,86,28,325 48,62,37,715
g ¥ 3R s 21 Iy IR (A-B)
Balance being excess of Income over Expenditure (A-B)
v IRTET ® RFoRY (8% FA19) / Transfer to Special [11,36,59,316) (83,18,061)
Reserve (Specify each)
314 41 70 WId 3 / ¥ [0 / Transfer to / from Income and o 0
' Expenditure Alc _
! e aw_._._._ﬂ | __v.,._._m ) e ot IR {11,36,59,316) (88,18,061)

__Balance heing deficit carried to Corpus ! Capital Fund

Frdl & WY JI Ror % - 3l 24

See accompanying Notes to Accounts - Schedule 24

T TR B gA NUIE $ SUIR 1 As per our Report of even
dated.

Fa YsHd T Ry
For GRANDM A RK & Associates

m&%.% / Chartered Accountants
B F./Firm No.011317N-

Hg-% PAR o/ MAHENDRA KUMAR JAIN

Gl ®/Membership No. . 049444
YR / Partner

WM/ Place : HTS / Mumbai
&1 / Dated : 18/08/2023

UDN Z 2 M3MsM B GXZH K24

T TSR gy fAaR }, Sudad o 9T o7 ST o & 30 U9 399 &1 98!
Td A -8 TRgd BT & | The above Income and Expenditure Alc to
the best of my knowledge and belief contains a frue and fair account of the
Income and Expenditure of the Trust.

Fd YR YIadha SRM

For INDIAN INSTITUTE

OMAGNETISM \

A




Rt o vo7 (R-arve i Aree)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
TR BTAM : HRAH YIEFT TR, =] 1139, 740 vad - 410 218
Name Of Enlity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 214,

3 | 2023 @ g W= & R aqudl & v ,
SCHEDULE FORMING PART OF BALANGE SHEET AS AT 31ST MARCH 2023

(TR + Amount — 3. / Rs.)

ST 1 / SCHEDLLE 1

: YiforTa PRy / CAPITAL FUND AT T 1 Gurrent Year | FIBa1 T /Previows Year
as on 31/03/2023 % as on 31/0372022 ¥
I ATAR
N % HTEH H U9 IR / Balance as at the beginning of the year 78,80,00,017 68,15,18,078
. . 1,45,12,779
%I_. : W-Ei.mvﬂ 11,53,00,000
Add :|Contribulions towards capital Fund e
iR AT 9T T WA RFAFaRe Fad s & S
Add *|Balance of net income transferred from the Income and {11,36,59,316) (88,18,081)

— '|Expenditure Accourt

T ¥ o ® I/ BALANGE AS AT THE END OF THE YEAR

63,88,53,480

78,80,00,017




Tt faaver o (le-arueerl |@9e)
FORM QF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
TR HT AW : RO YTRASE IRIM, 7 7144, 741 98¢ - 410 218
Name OFf Entity : Indian Institute Of Geomnagnetism, New Panvel, Navi Mumbai — 410 213,
SCHEDULE FORMING PART OF BALANCE SHEET AS AT 315T MARCH 2023

8T Amount - . { Rs.)

. - dﬂ#_._u-ﬂ&_. Gurrent Year |fU%ET @9 7 Previous Year
%—M aTefdid gd sfUdy / SCHEDULE 2 : RESERVES AND n on 3110012095 & e on 31103/2022 B
AR AT
NIL NIL
8 | TOTAL NIL NIL
@_% 3. @E_.Mﬁ&ﬂu_.— __m_.n_d._uu_@d% T4/ Current .m..mu- Iftre@ar ad 1 Previous .me__.
' as on 31/03/2023 as on 3103/2022
CHEDULE 3 : EARMARKED/ENDOWM
s OWMENT FUNDS ST gandsn
16 PENSION FUND 765,38 521 6.75.84,934
T/ TOTAL 7,65,38,621 6,75,84,934
It 4 : TfEE BorTE IUA ada o/ Current m.mz- wﬁﬂ%ﬂ? Previous wwu-
: as on 31/03/2023 as on 31/03/2022
CHEDLLE 4 : SECURED LOANS AND BORROWINGS
SCHE HTHR FTHR
NIL NIL
Pa/ TOTAL NIL NIL
m_%m . IRf T v Tl TAHT 99 / Current Mqon_. u_A_-v_.mﬁc_._aW.amq
* as on 310342023 as on 31/03/2022
SCHEDULE § ED LOANS AND
ULE 5 : UNSECUR $ BORROWINGS ot AT
NIL NIL
el ] TOTAL NIL NIL
g 6 : T IR AT / SCHEDULE 6 : DEFERRED e ad ¢ Current Year |fisarad  brevious Year
CREDIT LABILITIES : as on 31/03/2023 & as an 30372022 ¥
AR ATER
NIL NIL
T/ TOTAL NIL NIL
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g fyavor wua (R-are T Swe)
FORM OF FINANCIAL STATEMENTS {NON-PROFIT ORGANISATIONS)
TR H AW ;. WA rasd S8, = 99da, T4 §a% - 410 218
Name OF Entity : Indian Institute OF Geomagnetism, New Panvel, Navi Mumbai - 410 213.
31 e 2023 9% gE T & Rt SR & v
SCHEDULE FORMING PART OF BALANCE SHEET AS AT 31ST MARCH 2023
(R Amount - .1 Rs.)

a_%q -%gﬂﬂgﬂ— TR a9/ Current | fISem 9 Previous
SCHEDULE 7 ~ CURRENT LIABILITIES AND PROVISIONS Yearason  |Year as on 3110312022
2109/2023 F ATHT ¥ AR
A. WA AT / CURRENT LIABILITIES
1 HFd [§w / Acceptances -
2 di9y I7a ! Sundry Creditors’
aj AATH g1 / For Goods - -
b} HAG ! Others 1,587,062 53,53,390
3 [viayR S ¢" / Security Depaesit Payable 39,44.681 47,75680
4 |[Surki T 3T =T 7 Interest acesued but not due on:
a) FEE BUAIURT / Secured Loans/borrowings ] ]
b) IFIE FIFUR/ Unsecured
Loans/barrowings ) )
5 |HeuiFS agaig / Statutary Liabilities:
a) AT { Overdus - -
b) 3 { Others 13,06.666 28.08,822
6 [ daHH S5/ / Other current Liabilities 82,24.819 43,18.182
Ul 71 / Retention money - -
FW/TOTAL (A) 1,36,33,228 1,72,56,074
B. HITYTH /FROVISIONS
1 STUIh #HTW U 91e1 / Loss en interest far GPF - -
2 | 3o / Gratuity 1.73,01,398 66,30.537
3 Y- T T80 / Commultation of Pension 1,97.94 411 78,34,775
4 | @R The R/ Accumulated Leave Encashment 1,31,30,785 50.95 288
5 | SR S9®Ul % [ WIEUR Provision for Lab 5,03,900 6,03,900
Egquiprnent
6 [0 TOHA adN (GoAM 18 0d, M1 4o sWiie 02 g8 I9)
Others current Liabilives (for expenses on telephone,
eleclicity, water charges ete.} ” )
T/ TOTAL (B) 5,08,30,494 2,01,64,511
T/ TOTAL {A + B) 6,44,63,722 3,74,20,585)

74




it For W FR-TniET wTe )
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
T T . Hiedig e S, g uE, Tt e - 410 218
Namg Of Entity : Indian Institute Gf Geomagnetism, New Panval, Navi Mumbai - 410 218,

a1 | 2023 @ gae g7 & REE s & wm

SCHEDULE FORMING PART OF DALANCE SHEET AS AT 91°7 MARGH 2027
R/ Amount - ¥, f Rs.)

G /SCHEDULE § : |
e TREIT / FIXED wHd Y IGROSS BLOCK HAYF | DEPRECIATION e &g 1 NET BLOCK i
ASRETS _
HRAA L & T T2 i __
A ey | AN | R | i ¢ & 3T FAN GRS (T TR | o e i o |
T £ 3 o F 3iq | e T % fa
Cost ! gfgada Ferit T T afy@H, on 202223 | On - T8 Tolal
st © ] ) IAs at the iy ) : TE As atthe | % As althe
DESCRIPTION valuation as al | Additicns | Dedudions | Cost f valuation S additions wd___ For lhe | dedadlions Jup o the year y
L ; ) beginning of - " : current year-end | previous year-
peginning of | duning the | during the | atthe year-end e year during the  |year 2022-2131 during he —end 032027 end 31/03/2022 |
he year year yea! 4212027 01 __chmwNw year year 3022023
0110472022
A, Hdd AT 1 FIKED ASSETS
[ [yfrroanD: '
&) |7t TNEE ) Freencld 345,366 - - 34,53, 366 - - | . . - 34,93 366 3.93,366
b) ! -2aszhold 5.64,66,353 - - 5.64,86,353 2,25,10,538 - . - 2.25.10.538 339.55.415] 3.99.95.815
| 2 [sreaFrafer rBurDINGS: 1 ]
al Mﬁ: o___ .“__mrwm_ﬁ o 28.93,07,223 57.67,10 - 29,50,74,324 13,39,75,948 1,44,178 7771414 . 14,17.94,538 15.32,79,786 15,54,208,277
T I 937 On Leasehon. 5
b [ Linleasoflod | g 622,793 4034743 | zevazrare|  teswsosie 201,737 818534 13,36,95,255 12,66,79,211 12,93,11.795
d it HETATR F Qwncrskn
1 | FtotaiPramises . - - - - - . - "
{ff W S 3 @ TRiE
2} [T BrSunersrucrumes on Land 3 - £ - i . . . . .
Mot belenging te tha enlity
a LABCRATORY mDH:Esmz.ﬁ B7,70,67 755 3,13,02 304 281277 E5,23, 72,297 46,0895 ,698 28,59,10° P, 5 - 45,84 131 3h 158247312 19,31,70.568
4 <mmx_M"..M 7 MOTOR CAR 56,658,807 19,807,633 - T8.57 4495 4870634 288,153 134876 . £4,03,653 24,53,832 8,89 172
[F=ITe, TR £ FURN
5 |rrupes VRHNITURE, 318,740,196 26,05.504 * 43,768 34391932 22576 162 1,897,407 9,19,40% - 23792972 1,059,950 91.94.024
¥ = — .
& EALIPMENT +OFFicE 4052217 1.34.35.522 7.650.624 5.31.89,068 PREEFE-L 11,420 18 94 384 - 209,530,238 2225830 1,26, 28,2 2
B G e s y - -
7 |COMPUTER & SOFTWARE 16,93,90,533  1,80,13,480 628 20,74,11,338 17,7448 552 51,46,006 47.79,576 - 18,73,75,174 2003622 1,19.48,94
g fELECTR 45,20,895 097 216 7 5 *
INETALLATIOS iR - - A5, 70,991 a7 . i,551 . FURY ¥ 4,45 124 5,323,675
10 mwoom ux_mm TR LIBRARY 555,54, 282 3,79.413 - 5,50,53,685 6,93,85 516 B¢ 526 21.08,706 - §.20,79.443 34,54,247 52,70,788
AYWIIA | TOTAL OF ] N 4.71,27.685 N -
CURRENT YEARIA) \56,54,62,819 T 25.86,770 1a042ma]|  164,1745995 ]  1,04.9537 258 1,00.77.118 +,10,68,42,083 £3,49,03.307 51,58,25,634 +
o Tl PREVIOUS YEAR, 1,52,50,17 469 4,05,36,937 1,561,478 t 5B 54 62 918 98 57 &7 702 SEE2095 | 499 52088 - | 104627285 51,58,25.6% 52.92,34,758 -
B. JCAPITAL -
WORK 1N PROGRESS 48630456 14886480) 200534685 23342471 - 43342471 4.85,30,456 %ﬁ-___ A
] e TOTAL 57.82,45.778 56.43.56.090 55000 Ya
(TR T [ eres Wi & HI5TY §Y G ewiadl &1 OPiT & &% 3 19¢ w7 ai] We/ Nols 1 ke given as [a cosl of assels on hire purchase basis included above) z &: QV EREL
"3 > el -
: »

4 ¥ ﬁ,nwvnyfb M«?i”.f ,.,”a@




YA YFaDHw@ AT / INDIAN INSTITUTE OF GEOMAGNETISM
=g U9ad, T4t a5 / NEW PANVEL, NAVI MUMBAI — 410 218.

St / SCHEDULE - 8A{1a)
TY gHIftd 31.03.2023 / YEAR ENDING 31.03.2023

T4 TR qrell Y1 / FREEHOLD LAND
31/03/22 B AS 31/03/23 B/ AS
ON 31/03/22 F4aRur / PARTICULARS ON 31/03/23
¥./JRs Ud /Ps ¥./Rs U IPs
10,00,000| STNEIEIE H &30 &% &g YW 10,00,000
Land for Regional Centre at Allahabad
6,28,726| 3.5 AR A faadall &g HH 6,28,726
Land for E.G.R.L., Tirunelvelii
18,64,640|UICSeR &g W / Land at Portblair 18,64,640
34,93,366 P/ TOTAL 34,93,366




R YRR FETE / INDIAN INSTITUTE OF GEOMAGNETISM
Mﬂwﬁ T At 7 NEW PANVEL NAVE MUMBAI
T 31.02.2023 / YEAR ENDED 31-03-2023
3yfy v wrar (AWl fLand And Building
Far gfivaferar - are Wl (gof =nfice €t yfirew

Fixed Assests - Inmavable Property {On Freehold land) =AYt Schedule : 34 2{a)
THA WS | Gross BlOCk |.xdqwﬂ3 | Depraciation Tl ©18 1 Nel Block
Rl R 01.04.22 T | 99% aRA | a9 202122 Ut/ | = A e 31-00-22 ]
e 31,03,2022 i T afd= R
5| ey T Rt cion | comeE :
Eafteent AN ) . . 31,0323 FF
w__n.. Partioy avs Of Assests | CostValus af 31-03- s Deduction nnMmem_.._uMm_ 1Cn Vahe Onaddiior, | B/ For the On T} Deduclion Upto 316323 '/ Cost as
23 tons durrg lhe during Ihe:
duning the year|  yaar 01/04/22 year year 2022-23 | dedustion | dunng the year at 31-03-22
Y. . ot et .
1 [Building - Gapital Winrks 107.30.810 : | 10730610 74,323,967 .| 15372 . 75,068,539 M.42.071 3307 443
- Fmfor Sage wresd ; R
—m..._._.“__:m Belapur Quarters: 209,28 622 - - 2,118,396 672 145,60 695 - 31880 - 1.48,79,398 59,57 226 63 7H.02f
vy e . o/ B
% |Buiding - Grimang 1.70,337 - - 1,70,337 154,874 - 773 - 155647 14,890 15,463
[f=c) s
9 |Buiding - Magpur 31.27,179 - 31,27.178 14 70,784 - 42 B20 E 15,562,604 15,735,675 16 56.395
v P - sifRrm g .
% lauiding - Ainag Mavacs 18.94,243 . - 18,94,243 340,208 - 77496 - 421736 14.72.457 15 49,955
6 |Building - Prefabricatec 1.55235% - . 1,595,235 131,142 - 1,205 - 1,32, 347 sl 7.1 24,093
Struciure
"R . st e
7 o, BIETR 153438 - 3 163338 123,718 - 1.481 1,29,197 28,141 23622
|Building - Space Scilab. o Rt e + T e " :
Kelrapur
AR - [ o . o are ‘
& Jauning - Wikton Ha! 5.31.073 - - 531,375 1,81,703 - 1,984 - 4,83,8687 37688 s 872
WF-RET 9aR TR
214 hlcHIT
B |8uilding - P.R. Radar a72,012 . . 872012 6.92,139 - 13,904 - 7,06,133 255679 279873
Tower Kelhapur
WFA-FETT . g2 Tuiking- l
10 | puducherry ) 7188778 - - EAR e 25.74,/08 4 zazgo - 27,687,400 4231,317 4654018
1 {auinting & Quarters - EGRL 90,47 394 18,25 918 -l 108ramz 844,151 45648 152182 . 62,01 961 46 71,351 30,43,243
P - sferm med
12 [ Byjiing - A ibag Quarters 1,30,73.494 - A 13070864 59,47,296 A 3,556,636 - 62,03,862 &7 76,092 T122728
. [T e
'3 |Buiiding - ¥ shakhapainarr 25.42.824 - - 25,42,924 9,44,085 . 79.943 . 10,24,008 15 19,918 a_mm_aoz

.




Hebd % / Gross Dlock Fgea1 | Depreciation Tae s / Net Block
EERE G EELE 010422 WA | a9 oA | a92021-22 [Tl g2/ [38 & o sl 31-03-22 &1
*3 31.05,2022 31 el ofaA a2 s
% o faT AR 4 T .
ety 21 e AT ) . . . 3102237
Sr. Parc.lars Of Assests Gostivalue it 3 1.0d- N Deduction | Caostitalue at 10r, Value On addition mdk For the On JE/ Neducsian Upto 31-05-23
No Additicns . 10323 .
22 during the during the
during tha year ygar 31/04/22 yaar year 2022.23 | dedustian | duwing the year al 31-03-22
14 | - S 5763532 . | srassam 37 73,062 : 98,509 : 38,71,871 16,711,851 18,70,170
Building - Jaipur
15 |FAMETEG £.34,97,266 . - 8.84,97.266 4.44,59,847 -l 2201868 - 46561785 4,18,35,501 | 4.40,37,389
Building - GRL Allzhahad
W - T N . _
16 | auilding - Rajkot 52.72.302 - - 52,72,302 4B,37.236 A 14,753 - 27,68 98¢ 25,03 313 26,35.086
- - it qed
17 mmcuu_n_s_a - Shillong Boundry 1,13.64,669 3.02 10 - 1,1888,979 45,95,543 7.558]  3,38,455 - 49,41 557 87,26 422 67,66.126
wal)
S o
- TR
18 | Byiiding, Guest Hause. 4,87.19,082 - 48719083 2.42.47,300 .| 1225088 . 2.54.42,339 24276694 | 24501783
Hoslal-EGRL
s . Rreae .
19 | Guitding Silchar 2,05,00, 895 . [| 20800298 69.05.859 | e.79.7s2 . 75,86 611 12015 287 | 1,35.95,009
UTA-fFmiw - e
20 | (SIS 4171894 . . 4171,891 7.17.020 - 1,722,744 . 4,89,764 32,8227 34,854,830
Hullding-Colaba {WOC)
- Fmf A ¢
21 |5 iding-Portbalr 2.97.04,400 25,350,252 || 32254882 5500981 | 63,756.00 1209724 - 2.41,94,419
87,80 458 28471194
yeA-Fmfor - yfemm
22 |gjiding - Alibag 48,03,203 10.88,621 - 58.81,524 2.40,160 27,216 228,152 - 45,653,043
4,95,5268 53,496,296
e/ TOTAL 20.93,07,223 57,57,4 - 29,6074,324 | 13,38,70,945 144178 | 7771414 . 14,17,94,538 | 153279786 | 15,64.28,238




TRdm YIRS SR/ INDLAN INSTITUTE OF GEOMAGNETISM
TR, & gE / NEW PANVEL NAVI MUMBAL
HHIGT 31.02.2023 / YEAR ENDED 11-03-2023

yftt 78 e Prater Aand And Bullding

R ofEghm - swa gy (qof wfie 1 Jirw

Fixed Assests - Immovable Proparty {On Leasehold Land)

ST 7 SCHEDULE - BA{1)

M WFA WE { Gross Block HRTH { Depreciation fqe @3 f Net Block
3 oneomd | TR [Wea AT | Wo A [ 2021225 | S 9T | T F < SiGazz W Gl
T il v/ g g
s UlrEmfy w7 Rave AR wRada : . ] I On . Deduct 31.09.23 7%
M| Particulars Of Assesls |Costvalue al 31-03-) additions during n_uw_..ﬂ%_.m“ noaSh.cMmmm” A aadition duting fForthe year /On ™/ Deduction Upta 31-03-23
a 22 e year waar 00 Value 01/04422 the yaar 2022-23 deductiaon | during e year Cost as al 31-03-22
5 - - T
Building - Panvel 8.26.53.48 40,35,743 ,66,08,924 50876336 | 20073715 15,83,857 52761930 329026234 3,16.77.145
’ T wrer T e |
Research Scholar Hostel 1,88.80,074 1,88,80,074 1,085,990 . 401,404 1 11253403 75.26.671 80,28.075
5 [¥RRTE EEETd
Guest House at Panvel 3,5943,070 3.69.63,070 1.06.88.264 - 8.47.740 1 1.99.38.004 1,61.07.066 1,66,54.806
yaa-Pmfor . grd@ o
o [FHFTR A1 WIS
Building - Audltorium &
| | Cante=n at Fanvel 75876172 7.58,76,172 30204472 | zsages | 3.24.88.058 4,31.88,114 4,56,71.609
- By STl
I, BT T AT
s iRl e =
Building Director
Bunglow, Flatlets & Slaf
Quarters 4,29,39.936 4,29,39,936 159,590,866 : 13 49,004 4 1,73,08870 2,56.21,066 2.69.80.070
Td/ TOTAL 256292733 |  40,34,743 - 26,03,27,476 | 12,69,80,938 2,01,737 | 64,65,590 - 13,36,48,265 12,66,79,211 | 12,93,41,795




WA YgHa®H @ T / INDIAN INSTITUTE OF GEOMAGNETISM
= Uad, 941 §9% / NEW PANVEL NAVI MUMBAI
T8 Iy 31.03.2023 / YEAR ENDED 31-03-2023

SN / SCHEDULE — 8B(A)

3Td Fufrat ¥ Usha o § Wi & SR (3

ADVANCES FOR IMMOVABLE PROPERTIES CARITAL WORKS IN PROGRESS [A)

T HERA s | 99 P RN -
01/04/22 BY{ AS - mmm._m: 3323 B AS
Ry / Particulars ON 01/04r22 |Additions during | oy etion ON 31/03/23
the year during the year
IS S R - AL )
Capial work in progress — Nagpur 613,509 6.13.509
- AFIC (Galgedg
Capilal work in progress — Rajkot (CPWD) 43413 ] ) 43,413
TSI S AR - SifcEm [didfsssh
Gapital work in progress — Alibag (CPWD) 1.9085310 51.72.990 139,12,320
HY R - Zaerdg
Capital work in progress ~- Allahabad f1,18.318 1.18315 )
on_E_mm__ﬂs_oﬂ;Mmﬂmwumm__m_mmm_ GRL 24,582,000 15,00,000 18,25.918 21,66,082
GAnTd B oIl - Yesat 36,98,867 32,23,395 474,542
Capital work in memmmm — Portblair o T v
ﬂf B AL - [l TG F9dl, GHIRT
AT / Capital work in progress — Flatlets/Dir - - -
Bung, Staff Qirs
BT mmm% T ST - T§mamE-1H / Capital work in j | .
progress — Vishakapatnam )
_UHB_ Q_ MH& M_M,__.m__ TG/ Capital work in 1,26,83,956 65,25.717 84,11,607 1,08,08,065:
Gl SR <R - BT / Capital Wark in ] )
rogress - Hostel

progress - Silchar / Copral Workin 546,350 7,37,000 - 12,83,350
a.ﬂ_..._ﬂ 0 AR - ETSIC
Capital Wark in prograss - Colaba 37.30,320 971,858 ) 47,0278
uﬂ_q_mama Hamﬂﬂoz Em_ﬂm { Gapitat Work in 38,07,387 9,77,096 3,02,310 44,82 173
GullNTd G ST - SaTg / Capital Work i
progress - Belapur - 41,563,809 - 41,53,809

FAITOTAL 4,78,27.426 1,48,65,480 2,00,53 465 4,26,39 441

QI




YR YIS T/ INDIAN INSTITUTE OF GEOMAGNETISM
g U84, T4t 48 / NEW PANVEL NAVI MUMBAI

I IR 31.03.2023 / YEAR ENDED 31-03-2023

gt/ SCHEDULE - 8B

I Jufral & yeintd B 8 yafa 84 JifilM / ADVANGES FOR MOVABLE PROPERTIES CAPITAL WORKS IN PROGRESS (B)

Frr T & IRM
FraYuT / Particulars 01.04.2022 F1 As mgnww dl H_ozm_w Fard 31.03.2023 B! As
on 01.04.2022 . Deduction on 31-03-23
during the year
during the year

TSIl SUBR o S 7.03,030 ) 7,03,030
Advances for Laboratory Equipment (Exp.) R
Iuife I/ Margin Money - - -

A TOTAL 7,03,030 - - 7,03,030

Yoll'Td 1 # Wi / CAPITAL WORKS IN PROGRESS

ADVANCES FOR MOVABLE PROPERTIES

A) = URIA! & S1EH 4,26,39, 441
ADVANCES FOR IMMOVABLE

PROPERTIES

B) I Uyl aq (W 703,030

A/ TOTAL

4,33,42,471
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g R Yo (R-AveR |@e)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
M BT . YR YIEd o JE, Y U-99d, T4 §ae - 410 218

Name Of Entity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai -

410 218.

31 919 2023 % qa- 9 & R syl & Wi
SCHEDULE FORMING PART OF BALANCE SHEET AS AT 31°" MARCH 2023

(@R 7 Amount - ¥./Rs.)

+ Fafre wate Y Rl "gqq a9 / o ay
% /SHEDULE 9 : SR #t ¥ Current Year as | Previous Year
on 31/03/2023 |as on 31/03/2022
INVESTMENTS FROM EARMARKED/ENDOWNENT FUNDS ¥ IR > I
INVESTMENT-IIG PENSION FUND 7.17,27,118 6,75,84,934
Td/ TOTAL 7,17,27,116 6,75,84,934
qdu T/ CERIELT
Current Year as | Previous Year
3gd1 / SHEDULE 10 - a1 - I INV -
OTHERS S/ INVESTMENTS on 31/03/2023 |as on 31/03/2022
& AR & ATAR
1) |3%ERt Uy T/ In Government Securities
2) (8T mﬂ&@dﬂ.ﬂ#ﬂ.&h QOther approved Securities -
3) Mwﬂ / msmuqmm (. ... & W B TW]AT/ no. of shares of 2750 2750
4) |MUMT qUI TS / Debentures and Bonds
5) | TUT Ug FIAFR / Subsidiaries and Jaint Ventures - -
6) |99 % ury TH SR, / SDR with Bank -
P/ TOTAL 2,750 2,750

10
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ity faavor o (et @nee)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
W &AW ;. U JIrd TR, 2 a4, T4 93% - 410 218
Name Of EnBty : Indian Institute OF Geomagnetism, New Panvel, Navi Mumbai— 410 218.
31 O 2023 A9 (AT U F UM F T F aret
SCHEDULE FORMING PART OF BALANCE SHEET AS AT 31°T MARCH 2023
ﬁ._.?___ Amount — ¥ Rs.}

@% 11 m%ﬂu—dﬂﬂd@ﬂ. Hm, fim a:ﬂ_ Curcent Year as | Previous Year as
SCHEDULE 11 . CURRENT ASSETS, LOANS, ADVANCES ETC. nt 31st March- | - at 31st March-

2023 2022
W | A THT Sl / CURRENT ASSESTS
1) [ gl f Inventaries
e VSR AR AT FIHM (SR 1 o | Stores
and spares {closing bal. in stores)
| & |9 SR / Loose Tools T
Tl [&M0H ¥ 48R / Stock-in-Trade
TR Y€l / Finished Goods
| ST S 8 / Work-in-Progress
=] T / Raw Malerials
2) Y ZAAIR { Sundry Deblars:
TE A § HEF BT @ F IHE B/ Debts Ouistanding for 2
period exceeding six ranths

ity |#0 f Others 1,89,373 4,27 199

4 15,65 407,059

Hla 1,687,211 53,062

wﬁmmﬁ%ﬁ@,%._%%&ﬁmﬂdwﬁmomuu Balances in

3 hand {including chequas / drafts and imprest)

e FTIRE / Head Office —

34 F19i0 / Sub Ofice 9017
STUFAET 5 “m.E Bzl

Cash for emorgency

e TG/ Petty Gash 5000
4) |4% 899 WAMH: / Bank Balances:

T/a) | 7IH9d Xe1 % WI4: / With Scheduled Banks:
T T W - ¥ TF 3391, T35 1 On Current Accounts — Bank

of India, Panvel

<Fe], Widl W - E%F T S13, TH8E / On Cumrent Accaunls — Bank
of Incia, Panwvel (SERB)

ofr &9 3w 3B T4 /Union Bank of India, Panvel 5,69,18,774 10,70,03.837

& off 3w, werdT @raT 361 /Bank of India, LC Adc. 361 24.00,472 21,88,553
- Bark cf ndia -1 PENSION Aft 51,441,405 .

ITEA &1 @Y By, TEElS £ SDR agains purchase of
equipment

53 3R H 199 { Investment in SOR . .
TBTer1 Tl & Tog, of1iH / Advance far Franking Maghine (S@mp in

&) hand] 36,824 £0,493

7) |94 374 / Prepaid Expenses } .
B (F) TOTAL (A) 13.04,02,429 21,81,09,347

39,017 39,017

25000

244,49 798 3,73,88,204

4,06,45,873 7,08,68,934




fashir Rravor waa (-wmweT wve)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
T F1 90 : VR yFHEed §8IM, I3, T4t 57 - 410 218
Name Of Entity : tndian Institute Of Geamagnetism, New Panvel, Navi Mumbai — 410 248.
31 A 2023 AF GO & M F w0 F et
SCHEDULE FORMING PART OF BALANGE SHEET AS AT 31°" MARCH 2023
¥} Amount - FJRs.)

a7t 11: T aiveiafid, sson, sifi e

SCHEDULE 11 : CURRENT ASSETS, LOANS, ADVANCES ETC. Current Year as | Previous Year as
at J1st March- at 31st March-
e, T, ftm aF o= girgmtg 2023 2022

LOANS, ADVANCES AND OTHER ASSETS
1} |9 Loans

/g |FHET / Stalf 60,99,598 68,19,678

TRITA 7F HOTA T/ Je2dl 3 o7 30 9T / Other entilies
Wb (engaged in aclivities / objectives similar to that of the enfity

3 (158 DY) - AT D U9 | Other (specify)- Cantingent 93,65,574 86,714,012
e | advances

i Imprest & Sziense Quireach advances 2,03,859 -

2) |WTE g At Hen B (o1 / RS augH H ager At / it i ey
MR/ Advances and other amaunts recoverable in cash of in kind for
vaile tq be received

Fta | T ST B ; On Capital Ao B .
Fip [T YT ! Pre-payments . -
e |30t Qthers 2040122 20,38,912
3) |3 3qerd f Income Acerued

a) |FReffe / S T3 | (a9 T2/ On Invesiments from earmarked
f endowment Junds

b) [Fa9 4T - Todl 1% THS ISR &1 +1=1 J4lotd S99 7 On

Inveslments — Others Accrued infarest of SOR on LC - -

c) |TaSTsMR ¥ HEr "R/ On investment in SOR

d) |91 (e SNiee 4 4 24 o4 AAAE ..........) T L B 50,004
el HI¥ U 215 / Others {includes income due unreatized
Rs............) Accrued interest on HBA & interesl receivable
4) [T f Claims Ressivable 265022 -
5) |9 TrSITH. THWIGRe], Hrattwe! 3.14.99.475 2,46.29,909
31 amolieed, THEhan O =W WG / TDS /TCS, SGST, CGST &
IGST RECEIVABLE
Fd (@) / TOTAL (B) 49477 850 4,19.52,415
Fe (G + 4/ TOTAL (A +B) 17.98.80,079 26.10,61.762 |

1




IR YHFa®d G / INDIAN INSTITUTE OF GEOMAGNETISM
Y UFqd, 14 Y& / NEW PANVEL NAVI MUMBA|

o ey 31.03.2023 / YEAR ENDED 31-03-2023

Twfiri / INVENTORIES

T/ Sch 11 A (1)

uRiE 2/ afic iy 2/ JQUTT /
faawur 1 Particulars Openin / Closin Consumptio
p g d p
Purchases
Balance Balance n
HUEY TG-UWH / Computer Stationery 97,782 24,566 97,762 24 566
-G/ @1 dlldd] AR A9 bl
HaUl. Stationery / Chart Rolls & Printing of
stationery :
1) SG-9THUt / 91 IRl / Stationery / 173,576 | 23,35,674 1,97,875 | 23,11,375
Chart Rolls
2) €9 "HU B JZUI/ Printing of
stationery
faedia T SfR g gt /
Electrical Goods & Electronic Components 96,195 29,39,914 80,502 | 29,565,607
BMAIRT 9HM/ Photo Goods 39,508 2,84 188 39,506 2.84.189
P/ TOTAL 407,059 | 55,84,343 4,15,665 | 55,75,737

12




INDIAN INSTITUTE OF GEOMAGNETISM

WA T TRITT / INDIAN INSTITUTE OF GEOMAGNETISM
G U4Q, A& &% 1 NEW PANVEL NAVI MUMBAI- 410 218.
gt SCHEDULE — 11A{2b)
Ty HATMGY 31.03.2023 / YEAR ENDED 31-03-2023
30 U HR SR 51 F¥ / ADVANCE AND DEPOSITS WITH OTHERS

AS ON 31/03/22 AS ON
P faaor / PARTICULARS 31103723 9%
RS. Ps. RS. PS.
2l / SRia] THRIUACd & U9 SRR / Deposit Tele / Telex
74,387 |MTNL 74,387
55,440 |THTTES, ST % TR AR / Deposit MSEB, Alibag 55,440
T T (Ha3 SR Uad) & U1 oTHRIY / Deposit LPG Gas
14,200 [(Mumbai & Panvel) 14,200
B (TH] MICT ) & U SHRIY / Deposit Telephones
62,708 |(All cutstations) 62,708
3,470 (S I & U FHRIR / Deposit BEST Security 3,470
HTATHTT SRC o [0 o o<1 STH1/ Deposit BEST for
5,580 |Residential Qfrs. 5,580
THLHRET 3R THOEEAIE ANTOR & U STHRIRT GR&T / Deposit
16,510 |Security Deposit MSEB & MSED, Nagpur 17,720
dHeIrg [99Tell €18 % U1 WHREN / Deposit Tamilnadu
19,420 |Electricity Board 19,420
2,94,300 |vHuRRE, AAgR & U SRR / Deposit MSEB, Belapur 2,94.300
23,920 |fayelt foperdell & Urg WARIRY / Deposit Electrisity Tirunelveli 23.920
QAU 9 (T HFICT I} & U1 STHIRNL / Deposit LPG Gas
950 |(All Qutstations) 950
32,090 |& U STHRTIY FHSP! YIH / Deposit CIDCO Land 32,090
[9ggd H-1axH @ I SGHRIE SIRHREA / Deposit Electric
8,747 |Connection GRL 9,747
500 | ITapic 3 9 S / Deposit Telephone Rajkot 500
o QR STHRITA J<TRIT Teialel| (d15) 9902 / Deposit Rajasthan
B,555 |Electricity (Board) Jaipur 8,555
550 | T T, 3@ & O SR / Deposit HP Gas, Panvel 550
700 SR & Q19 THRNR / Deposit BSNL Jaipur 700
1,000 |$lugu-Te G SAR P U STARIRT / Deposit BSNL Port Blair 1,000
3,000 |oh UTH SRR SUguA0a IoibIe / Deposit BSNL Rajkot 3,000
THS®T (SIaNgeR 9V 3R Ueic) & UId WHRIY / Deposit CIDCO
48000 |(DIR BUNG & FLAT) 48,000
UGS (ITMETE1G) b UTH $THRIRY / Deposit UPPCL
11,000 |(Allahabad) 11,000
64,333 |farel TiethR & Ul wHRIAY / Deposit Elect. Porblair 64,333
\h{ﬁ;}& 2.200 | 3reflamT o Ui STHTRIRY §RYT / Deposit Security MSED Alibag 2,200
F T THRIR U8ge 19 TA@HIE / Deposit Pushpak Gas Rakot 3,150
Teiel A OESR & U STERI / Deposit LPG Gas Portb!air 1,850
TEiet T RieeR % U SRR / Deposit LPG GAS Silchar 1,900

Contd.Page-2
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2

3T RER & Uy SR &M / Deposit Security at Assam

1.00,000 |Silchar 1,00,000
1,000 |d% @IdT AIE & U1 SHRIRT / Deposit Bank Ac. Rajkot 1,000
1,000 | WA SEHERT b YR SHRIRT / Deposit Bank Alc. Alibag 1,000

% Qe faRaIvE -0 & URF SRR/ Depasit Bank Afc.
1,000 [Vishakhapatanam 1,000
1,000 |SF T f=R % U SHRTY / Deposit Bank Alc. Silchar 1,000
500 |Sie | AR 3 URT STHRTRT / Deposit Bank Alc. Nagpur 500
farorelt vauas Sdtua, siehan & UG STHRIRT/ Deposit Electric
3,430 [MSEDCL, Alibag 3,430
forerett fammaTag 0 & U SHRIMT/ Deposit Electric
5,170 |Vishakhapatnam 5170
52,857 |GGl PR & UG SHRIA / Deposit Nalanda Decor 52,857
25,000 |f3a<) HiHeTged & U STHRIRT / Deposit Victory Automabiles 25,000
THEUZ ST SR ®Ied & URT AHIRIT / Deposit MSEDCL
2,430 |Belapur quarters 2,430
THUES SRAUe SieeTR $ U STHRIRT / Deposit MSEDCL
3,720 |Kolhapur 3,720
8,59,900 |TATEESR{Ud U9dd % U SHRIRYT / Deposit MSEDCL Panvel 8,59,900
1,52,175 |TA0QUIRN W@idl/ NHPC Alc. 1,562,175
66,890 |TTUASIRUS/ SRS} URESHT / NMRL/DRDO Project 66,890
370 |freTefl SHRARI-ATTUR / Electricity Deposit-Nagpur 370
TdSTeI] HIERX DIAE] D1 LT THARIRT / Security Deposit of
1,360 |Electric Meter Colaba 1,360
faaelt wites SIEIOR 1 & S/ Security Deposit of Electric
1,670 |Meter Kolhapur 1,670
20,38,912 T/ TOTAL 20,40,122
13
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YRHTY YIFao AU/ INDIAN INSTITUTE OF GEOMAGNETISM
Y U, Td Gas / NEW PANVEL NAVI MUMBAI- 410 218.
! SCHEDULE 11B(1)

a9 IHI 31.03.2023 / YEAR ENDED 31-03-2023
HHIRIYT &1 31 7 ADVANCE TO STAFF

AS ON AS ON
31/03/122 9% PARTICULARS 31/03/23 d
RS. RS.
PS. PS.
10,44,844) AT Ul / Travelling Allowance 8,36,303
66,900 @@W_ﬁﬁmﬁ Leave travel 498171
concession
-|&pcI/ Scooter
{smarg fAufur/ House Building
=i u s Foreign T A
2,33,000|F LT / Computer 79,000
1A W‘é]f Motor Car
46.64,244| P10 FUS (SN ¥/ Hard Duty 46,386,124
Allowance
|RMATART R W/ TA on Transfer
8,13,003| fafde <ifiT / Medical Advance
66,19,578 60,99,598

DT/ TOTAL
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Todt 9a=ur W4 (TR-AarHS R 97139)

FORM OF FINANCIAL STATEMENTS {NON-PROFIT ORGANISATIONS)

RPN : URED YTraea TR, | U378, T g -410 218

Name Qf Entity : indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218.

31 W 2023 & 379 FUT 9/ & HPT & w0 5 IR

SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 31ST MARCH 2023

(1 ; Amount — ¥./Rs.)

SRR 12: [A1 / Warsi § H1g 31.03,2023 TdA 94 1 31.03.2022 YT W H
SCHEDULE 12 : INCOME FROM SALES / SERVICES YHIW / Current Year as on | HATW / Previous Year as on
31/03/2022 3110372022
T/ NIL H= / NIL
P /TOTAL A/ NIL S/ NIL

I 13: SJEH / WIGHEHSYNA-IT e IAT¥ AF e urad) /
SCHEDULE 13 ;: GRANTS/SUBSIDIES {Irrevocable Grants &
Subsidies Received)

31.03.2023 T 98 F
HHI / Current Year as on
31/03/2023

31.03.2022 TUSI 98 &l
HHTW / Previous Year as on
31/03/2022

1) |[x U - Ta S UlRNRTST [T I OIS /Central Government -

Received fraom Department of Science & Technolegy

TN BT ST Yeit &7 JSi @rel | R B g/ Less
Grant-in-Aid Capital Transferred to Capital Account

2) |3 PR / State Government

445315470

1,45,12,778 43,08,02,691

56,72,00,000

11,53,00,000 45,19,00,000

3) [T T / Government Agencies
[HRIM F HeUI] (M / Institulionsiwelfare Bodies

SARP W04 / International Organizations

o
| | =

3 (RT<P @) / Others (Specify)

$A/TOTAL

43,08,02,691

45,19,00,000

15




fafi fawor o dl-wrverl wgH)

FORM OF FINANCIAL STATEMENTS (NON-PROFT ORGANISATIONS)

FHRIH &AW . WA YRS E =T, | =99, Td) 4a8 - 410 218

Name OFf Entity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218,

31 9Td 2023 9P G 9T & WM S ¥ F AT

SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 31ST MARCH 2023

(@R / Amount — F./Rs.)

31st March-2023

31.03.2023 T | 31.03.2022 FJHH
a9 Y v / ad B FATG /
HTYA 14: WA / 3G  SCHEDULE 14 : FEES / SUBSCRIPTION Current Year Ended [Current Year Ended

31st March-2022

1) |WaY P / Entrance Fees . .
2) |Qif¥e e / ST 1 Annual Fees / Subscriptions - -
3) Tt \mwﬂmwn&ﬂm\ Seminar / Program Fees - .
4) ﬂﬂ_&ﬁﬂnﬂ Consultancy Fees - -
5) [ {FIC¥ &%) / Cthers {Specify) . .

®/a HMEUH SREF / CGHS contribution

Wb T Y-GS / Service charges — IG

15,833 12,919
i TEEY YED-ATMHA / License fees — HAATTN IIG 416,933 360,592
T/ TOTAL 4,32,766 3,73,511

e ud@ IR F fog dGTH NGy &1 ToArwT [ 71 8/ Note .

disclosed

Accounting Policies towards each item are to be

16




farchia faaew o3 (AR e
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)

YR FT H : YRATE YJEEd JRITH, < g7ad, T §as - 410 218

Name Of Entity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218,
31 AT 2023 99 Y T 300 & A ol & ym

SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 31ST MARCH 2023
(IR / Amount — F.IRs.)

Em_d.m-_ 15: 9921 | M9 / SCHEDULE 15 : INCOME FROM INVESTMENTS 31.03.2023 21.03.2022
kgl TdarT af &
HHTC /
C THTS | Current
urrent Year
as on Year as
31/03/2023 on 31/03/2022

(Faue s - Frelfa 7 sierg T 3 At & wmiaia)

{Income an Invest. From Earmarked/Endowment Funds transferred 0 Funds)

[/ NIL X/ NIL
A/ NIL A/ NIL

wﬂlodp_.
Il 16: AT, AT J1iQ & 314 / SCHEDULE 16 : INCOME FROM ROYALTY, | 31.03.2023
PUBLICATION ETC. T g | 31:03-20225<FW
q o ! g
HATA /
{ Current Year

Current Year as
(P gz amg ;. Fdfea 7 srer fPfta! & BT o wmfaie) as on on 31/03/2022
(Income on Invest. From Earmarked/Endowment Funds transferred to Funds) 31/03/2023
T/ NIL T/ NIL

I NIL X/ NIL

Pl / TOTAL

&

o
e
=

.

*
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fa<fra faaor waa (-arver wree)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
AT &1 H : YR YFadd RIH, g 9949, "d1 44 - 410 218
Name Of Entity : Indian Institute Cf Geomagnetism, New Panvel, Navi Mumbai — 410 218.
31 91 2023 9% A TY1 319 > AT srggdt & wm

St 17: TS YT / SCHEDULE 17 : INTEREST EARNED

31.03.2023 W 99
T TS / Current
Year Ended
31st March-2023

31.03.2022 fUsen
T4 T IS /
Previous Year

Ended
31si March-2022

1 (et ST 91 / On Term Deposits:

$/a

F7gfud dabT & T / With Scheduled Banks

ib

IFRA §FT (@ e SR F wry - vadtane + 7 worsh F Fdw
# / With Scheduled Banks {Bank of India) - From investment in
SDR *LC

Rliet

T & T4 / With [nstitutions

2) 90 Gd] W/ On Savings Accounts

™/a

TG SPT & WY / With Scheduled Banks

295349

W | TR-23f2rd T P TY / With Non-Scheduled Banks
Tc | SIHUT gdd Fidl/ Post office Savings Afcs -
i
\ Hg / Others 11192660
3} |BUTTR/ On Loans . i
®/a [HHATE T / Staff Members 16,000
@/p | A/ Others .
4) |¢IGR 3R 370 Wi TR &4 / Interest on Debtors and Other Receivables
Pl / TOTAL 1,14,88,008 16,000

Ruyot: glagv a1 &1 FEIA mﬁuw.... W7/ Note : Tax deducted atf source to be indicated

18
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Ty fgwor waa (-ervsr §11EH)
FORM OF FIMANGIAL STATEMENTS [NON-PROFIT ORGANISATIONS)
TR ST : HRAS YTEET TR, Y 0739, T8 7478 - 410 248
Name Of Entity : Indian Institute OF Geomagnetiam, New Panvel, Navi Mumbal — 410 218,
31 94 2023 9% 9 qu1 o ¥ AR o F wm
SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 315T MARCH 2023

(1f&17 Amount — ¥./Rs }

_@_uﬁh& 18: 39 3T { SCHEDULE : OTHER 31.03.2023 99 | 31.03.2022 [Wam
INCOME o T I T F "t
ICurrent Year {Pravious Year
Ended Ended
31st March-2023 | 31st March-2022
: UieHafET Bt [ /7 U TR am: £ Profit on
) Sale f disposal of Assets:
ﬂmx Tanfira arelt afvuftl  Qwned assets 0 0
o e H Wi 91 7% UIed GIedule / Assets
b acquired out of grants, or recaived free of Q 0
cost
2) |9 37 / Income frem Project . 116,000
5 a7 o) fae, Wdied o Iudt & i/ 456,000
) Salg of data, PPM & Caliberation of equipment ) s
4) |[afaer ST / Miscellaneous Income
@/ [SEEM / 2Hdld g ¥ 3™ / Income from
a |hostel / Guesl house 418275 301,030
ﬂM\ Tafees sitea £ Miscellaneous receipt 9,96,886 31,85,159
Wi |aT9d 1 & U T A / Un-claimed Depaosit
5) |STP 15 Incomes - 10,69,954
$a/ TQTAL 14,15,161 51,30,143
SET 18: 379 HT { SCHEDULE 18 {a) - 31.03.2023 999 | 31.03.2022 faadl
gy ) fasst 89 o 3w g s o ' quT T & wura
Profit on sale of agsets ICurrent Year {Previous Year
Ended Ended
i . . 31st March-2023 | 31st March-2022
ORI i [9epl gH TR 310 3/ /
1] Profit on sale of assets 40582 0
T/ TOTAL 40,582 .
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iR FaRer yug (-arvent wiee)
FORM OF FINANCIAL STATEMENTS {NON-PROFIT ORGANISATIONS}
FRA PN YRS IEEA SR, G 0739, T4 g8 - 410 218

Name OF Entlty : Indian [nstitute Of Gearnagnetism, New Panvel, Navi Mumbai - 410 218.

319 2023 9% I AN I & AR s ¥

SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 315T MARCH 2022

g 19: FoR WA ¥ =R w6 whia @ R @ )
H A / SCHEDULE 19 : INCREASENDECREASE) IN
S$TOCK OF FINISHED GOODS 8 WORK IN PROGRESS

31,03.2023 SHAF 95
B THTH { Current
Yearas
on 3110312023

(31 Amount - F./Rs.)

31.03.2022 frsar o =l
THMT / Previous Year as
on 31703729022

I NIL SE9/NIL
TH ] TOTAL T/ NIL A /NI
31.03.2023 A9 a4 | 31.02.2022 Fromn od =t
S 20: BTN =/ T AT Curtent | TATE / Provious Yoar
SCHEDULE 20 : ESTTABLISHMENT EXPENSES Yaar Ended Ended
31st March-2023 31st March-2022
Fia |dH / Salarles 24.63,66.599 22,45,78.892
Wb |y 3T 999 £ Allowances and Bonus 32,74.840 40,74.564
HGTE | Haidar &1 25 / Employers Contribution to
i CPE -
Ud) | WA/ Expensess fawards Pansion payment 5.92,12,408 50207768
o TWHER] [ & 60 Haied $1 32eH  Employers K .
! Conlribution to Benevolent Fund
FAAR] A ST TH=v e U€ 994 / Expenscs on
) Employees Em:am._._._mzp ang Terminal Bengfits . 5.60.08,551 2.59,85.208
ig) MWM...MMM @) (AP T AU} | Olhers (specify) {Medical 54.36.175 42.39.519
HATCaTA Jad ® FgT4al @1 J=EH / Employers
) | ontribution to Regreation Club 72,675 71,800
| e G- R A Fledrsl B1 Q¢  Employers .
; cantribution ta New Conbributory Pension Fund 129.94.915 77,498,750
- T WTH T &4 / Expenses on Employees Deatn ] -
Benefiis
e/ TOTAL 38,93,66,163 31,69,16,501
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HIRATA YFH HUTT / INDIAN INSTITUTE OF GEOMAGNETISM
[ U9, T4} 495 / NEW PANVEL NAVI MUMBAI - 410 218,

3t /ISCHEDULE — 20A
31/03/2022 ! AT 94 / YEAR ENDING 31/03/2023

A dd / SALARIES

31.03.2023 d
AS ON 31/03/23
faa¥ul / PARTICULARS
¥./RS. Q/Ps.
7 AT 41 / Pay and Allowances 22,98,89,446
e BTA P O BHG / OB / Research
Scholarship / Stipend to Res. students
1,64,77,153
el / TOTAL 24.63,66,599
¢ “Q\%ckm_

5
>y

&
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HRA YTEdd AR
INDIAN INSTITUTE OF GEOMAGNETISM

< 974, T 4 - 410 218
NEW PANVEL, NAVI MUMBAI — 410 218.

S / SCHEDULE - 20B
31/03/2023 Y HHIW 99 / YEAR ENDING 31/03/2023

YT TUT S199 / ALLOWANCES & BONUS

31.03.2023 %
f&G¥UT / PARTICULARS AS ON 31/03/23
¥./RS. UT./Ps.
HIFST / Honorarium -
JHAUF / Overtime -
B3 B YT / Hard Duty 15.35.378
Allowance s
HIS YT/ Mess Allowances 65,462
Har Rram v / e oo 3T wlorgdf
Children Education Allowance / 16,74,000
Reimbursement of Tution Fees
FA/ TOTAL 32,74,840




=i Qe oA (R-ArHeR! T 13)
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISATIONS)
HRITT 1 910 : WRA W YFEaHd G, <G U4, 74 4498 - 410 218
Name OF Entity : indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218.
31 9T 2023 dF DT A9 U7 Y [&AGRur & U 91 =
SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 3157 MARCH 2023
(R 7 Amount - F./Rs.)

ATEA 21 : I WIS @ TR 99 T a9
SCHEDULE 21 : OTHER ADMINISTRATIVE EXPENSES Current Year Previous Year
1 A= T ¥ 7 Advertisement and Publicity 4,47 521 1,36.008

H 2 |[RET-udtel e / Audit Fees . 97,500
m 3 |[§% WMR/ Bank charges 41,074 45,489
4 4 [QTEfET 9UR / Binding charges 69,032 .
&~ 5 | 3gHRY / Canteen Subsidy 1,84.106 1.97,056
m ] _wm.mﬂmd._ﬂ { TUR ¢ Electricity and power f Charges 1,23.00.094 1,02,18.120
B~ 7 [HFRSH AT / Entertainment / Hospitality 313,491 1.47.580
& 8 [JEUFT T/ Garden Expenses 66,105 52,640
= 9 3N TR EEE f R, ATARATE G5 / Guest house maintenance / =
“ Charges Guest hause items 4,24,941 2,12.574 =
ee 10 [f&d 37a%1 / WWBR / Hindi expenses / awards 118,229 215910
] 11 |78 §99 @ / House keeping expenses . .
m_.._ 12 [+7 4 & a1 faw @/ 1IG Annual Day Alc 3.45,039 ]
Z 13 [@T1/ Insurance 82.640 1.03.753
M 14 [@@t/ Liveries 18,880 -

15 [SBw =g/ Meeting expenses - -

16 |39 @d / Miscellaneous expenses 14,599,521 7.55.418

17 |5, GHTY qeT FAR JUR / FETTE THR .

Postage, Telephane and Communication Charges / Internet charges '
57.14,922 66,49,517 .
W/ Balance c/f 2.18,25,593 1,88,31,545 /p.ﬁWVF
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It 21 : 3 TS ©d TAAH qY o ad

SCHEDULE 21 : OTHER ADMINISTRATIVE EXPENSES Current Year Previous Year
3T T T Brought Forward 2.18,25,593 1,88,31,545
i8 ATTHAIS TUR / GAGPR THR/ Professional Charges / Consultancy
Charges 2,00,160 1.32,970

19 |dfsTe0T e / Registration fees 88,765 37.057
20 |fTmT, &3 TUT T/ Rent, Rates and Taxes 3.50.504 4.45 567
21 |HIM dYl ¥4 / Repairs and Maintenance 4784223 54,20.320
22 |faqT WwTE TARYE / UL / Science week celebration ! Exhibition . 7.10.300
23 NP8 QRAUIT/ Security services 5,00,41.607 4,29,40.781
24 |FHA H/ Staff welfare - .
25 | MER ITYE / Stores consumed 55,75,736 31,74,538
26 [wderor=d/ Survey expanses 3.96.760 -
27 ﬂﬂqﬂﬁﬂ.ﬁd@dﬂmﬂ { Traveling and Conveyance Expenses 85,682,077 28,20.360
28 |dig-1 IELH] / Vehicle maintenance 763,249 6.84.401

[ 29 | 39 / SR/ X[e® Sdlia / Visiting scientist / seminar / fees efc. 19.500 19.500
30 |Journal Subscription 1,03,728 44 28.319
3 [ Yok / Water charges 4 55,145 6,04 745
32 |fanfas ﬂﬁﬂﬂm&ﬂﬂﬂb\ Wages to Confingent Mazdoors 16.91,043 92.53,168
33 |Fraial B wierr P / Training Programme to staff 9.600 1,61.720
34 ﬁﬁ%ﬂ@uﬁﬂ f AMC Maintenance 3578317 40,83,337
35 | SIS @ / Office Expenses 1,74,548 33.999
36 |THCHt 15 GH @ / STP 15 Symposium Expenses - 10,320,704
37 |oFE TEEmYUl Y / Articls Processing Fee 1,33,124 -
38 | IRl 3~IE / Contingency Grant 1,53,539 -
3% limpress 2022-23 6,94,399 -
40 | S edi™ WH / Science Outreach Expenses 1.73.983 ]
41 |HF<H / Hanorarium 3.73,619 -
42 |SfTTd |F / GST Expenses 662,638 -
43 |SITHE S / GST Interest 17,876
44 [T oI / Interast Payable 1.05.64,508
45 %%Eﬂwﬂﬂﬂ% { Service charges on sale of scrap 50,212

FTAITOTAL

11,14,53,953

23




ity faawor wua AR-arHSIEY Ye)

FORM OF FINANCIAL STATEMENTS {NON-PROFIT ORGANISATIONS)

R HTAH . YR YPEHE G, g T-dd, T4 a5 - 410 218
Name Of Entity : Indian Institute Of Geomagnetism, New Panvel, Navi Mumbai — 410 218.
31 HI" 2023 9% P 314 U1 =99 a3 & 4 91 gt

SCHEDULE FORMING PART OF INCOME & EXPENDITURE FOR THE YEAR ENDED 31ST MARCH 2023

STt 22 : SIS AT SR TR AW gon T

SCHEDULE 22 : EXPENDITURE ON GRANTS,SUBSIDIES ETC

(I Amount - F./Rs.)

A A F T aF /

Current Year Ended
31st March-2023

fodad & saas

Pravious Yaar Ended
31st March-2022

a)  TRFI/ HAS B S T SgE

Grants given to Institutions / Organizations 6,04,406 8.52,400
by  ERIFT o1 TG Bl &) T Shgid . }
Subsidies given to Institutions / Organizations
P/ TOTAL 6,04,406 6,52,400

(I : TR BT 78, F757/ I F18 7 afr & gry a7 mAffai Fq1@/ Note : Name of the Entities, their

Activities along with the amount of Grants/subsidies are fo be disclosed.

I 99 / Current fisa 9/ Previous
S9! / SCHEDULE 23 : ¥4T% / INTEREST Year as Year as on
on 31/03/2023 F IR 31/03/2022 ® HTAR
NIL NiL
P/ TOTAL NIL NIL
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INDIAN INSTITUTE OF GEOMAGNETISM
PLOT NO.5,.SECTOR-18,
NEW PANVEL (W) NAVI MUMBAI

Current Liabilities

Group Summary

1-Apr-2022 to 31-Mar-2023

Page 1
Particulars Opening | Nett ] Closing
- - Balance Transactions Balance

DUTIES & TAXES 28,07,652.97 Cr  1500,987.03Dr 13,06,665.94 Cr

Provisions

Sundry Creditors

BANK GUARNTEE

DEPOSITS - WARRANTY

EPF DEPOSIT

ESIC DEPOSIT

LIBRARY ! CAUTION MONEY DEPOSIT-305
PERFORMANCE GAURANTEE-304
SECURITY DEPQSITS-302

5% Security Deposit

GENERAL PROVIDENT FUND-38

GPF ADVANCE-RECCVERY

GPF PAYABLE

GSLI SCHEME-37

GST RCM - PAYABLE

IIG EMP BENEVOLENT FUND -SB -12145-B0I-135
IIG EPF -5B-12146-BCI-130
G-GPF-SB-12143-BOI1-131

G-CPF FUND

INCOME TAX ON -PENSIONERS

LIC OF INDIA -35

MET. SOCIETY -38

NPS RECOVERY FROM SALARY-41
PENSION-PAYABLE

RECREATION AND WELFARE FUND-43
RESEARCH SHOLAR-PAYABLE
SALARIES PAYABLES A/C

STAFF BENEVOLENT FUND -45

Grand Total

2,01,64,511.00 Cr 3.06,65,883.00 Cr
96,61,516.68 Cr  14,53,194.68 Dr

52,134.00 Cr

21,774.00 Cr
80,617.00 Cr 34,616.00 Cr
10,055.00 Cr

2,72,500.00 Cr
2,92,006.00 Cr
40,66,652.25 Cr

1,13,670.00 Cr
85228083 Dr

1,771.07 Cr 1,771.07 Dr
16,497.00 Cr

1,145.00 Cr 1,145.00 Dr
2500Cr 25.00 Or

3,74,20,685.97 Cr 2,70,43,136.29 Cr

5,08,30,494.00 Cr
82,08,322.00 Cr
52,134.00 Cr
21,774.00 Cr
1,25,233.00 Cr
10,055.00 Cr
2,72,500.00 Cr
4,05,676.00 Cr
32,14,371.32 Cr

16,497.00 Cr

6,44,63,722.26 Cr
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Cultural events being performed by staff and students during the 1IG Foundation Day celebrations.



"I_-Iemispheric observing‘ dome of the Grism-based Spectrograph for -
Airglow & Auroral Studies installed at Maitri, Antarctica.

- .

Rashtriya E Diwas was celebrated in a befitting manner with great enthusiasm by
IIG staff and students by participating in the “Run for Unity”
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New BBS setup at the Lamdeng Forest Nursery campus, Imphal, ani;;ur
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